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Qualified  .Tune  17,  1S95 Grand  Junction,  Colo. 
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Appointed  May  28,  1895 Steamboat  Springs,  Colo. 
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James  Hurley 
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A.  C.  Stilwell 
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Denver,  Colo. 

La  Porte,  Colo. 

Loveland,  Colo. 
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Boulder,  Colo. 

Golden,  Colo. 

Littleton,  Colo. 

Morrison,  Colo. 

Colorado  Springs,  Colo. 

Salida,  Colo. 

...  Cripple  Creek,  Colo. 
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Gardner,  Colo. 

Rocky  Ford,  Colo. 
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Trinidad.  Colo. 

Alamosa,  Colo. 

Capulin,  Colo. 
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Alma,  Colo. 
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WATER  COMMISSIONERS-Continued. 


Div. 
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Dist. 
No. 

Name 

Appointed 
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30 

T.  P.  Sheretz 

July      7,  1S94 

Durango.  Colo. 

31 

No  commissioner 

52 

33 
34 

No  commissioner 

No  commissioner 

H.  M.  Barber.... 

May     ID,  1894 

Mancos,  Colo. 

34 

E.  W.  Broadhead 

May    i6,  1896 

Mancoi,  Colo. 

35 
36 

37 

No  commissioner 
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Andrew  Kallquist 

July     22,  1895 

Gypsum,  Colo. 

38 

Chas.  S.  Shadle 
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Catherine,  Colo. 

39 
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May    24,  1895 
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July    25.  1894 
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41 

E.  B.  Langston 

Apr.      2,  1896 

Delta,  Colo. 

42 

FredW.  Cobb 

May      6,  1895 

Grand  Junction,  Colo. 

43 

J.  D.  Moog... 

Apr.    25,  1895 

...Meeker,  Colo. 

44 

Wm.  S.  Taylor 

May    28,  1895 

Axial.  Colo. 

45 

William  Chadwick... 

Apr.    26,  1895 

Rifle,  Colo. 

46 

Frank  Staples 

May     II,  1889 

Hebron,  Colo. 

I 

47 

W.  D    Beckwith 

July    19,  1895 

Walden,  Colo. 

I 

48 

A.  J.  Hance 

July    19,  1895 

....Woods,  Wyo. 

49 
50 
51 
52 
53 

5 
5 
5 
5 

No  commissioner 

No  commissioner 

No  commissioner 

6 

54 
55 
56 

57 

6 

6 

6 

No  commissioner 

6 

58 
59 
60 

No  commissioner 

5 
5 

No  commissioner 

No  commissioner 

5 

61 

Geo.  E.  Blake 

Mar.    15,  1893 

Bedrock,  Colo. 

5 
5 

62 
63 

No  commissioner 

WATER  COMMISSIONERS. 


WATER  COMMISSIONERS— Concluded. 


Div. 

No. 

Dist. 

No. 

I 

64 

I 

65 

2 

66 

2 

67 

5 

63 

Name 


Appointed 


Residence 


R,  J.  Patterson... 
Peter  Campbell  .. 
No  commissioner 

J.  B.  Traxler 

P.  H.  Shue 


Dec.  10,  1890 

Sept.  10,  1895 

June  22,  1S95 

Apr.  22,  1896 


Sterling,  Colo, 
...Yuma,  Colo. 

Lamar,  Colo. 
...Ouray,  Colo. 
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EXPENDITURES. 


EXPENDITURES    FROM    THE    STATE    ENGINEER'S    ASSISTANTS' 
FUND,  FROM  DECEMER  1.  1894,  TO  DECEMBER  1,  1896. 


Appropriation  for  salaries  for  assistants  for  the  fiscal  years  1895-1896 

PAID. 

C  B.  Cramer's  adiuinistrntion .  

R.  A.  Southworth,  assist. int  in  office 

F.  Cogswell,  deputy  stnle  t-nijineer,  salary  and  expenses  gauging 
streams 

Porter  J.  Preston,  assistant  engineer,  salary  and  expenses  gauging 
streams 

R.  S.  Sumner,  assistant  in  office 

H.  J.  L.  Warren.  Hssi^tant  in  office 

Edw.  L-  Jones,  assistant  in  office 

Aulls,  Hand  and  Patterson,  office  work... 

Observers  at  gauging  stations. 

Claire  Pogue,  typewriting 

IvOU  Bergh,  typewriting 

Unexpended  balance... 


930  00 
24  00 

3.260  45 


626 

10 

130  00 

74 

00 

60 

00 

16 

90 

224  51 

36 

50 

16 

45 

I  5,400  00 


5,398  91 


INTRODUCTION, 


This  report  will  mainly  be  confined  to  a  history  of  the  opera- 
tions of  this  department  dunnjif  the  past  two  years,  and  to  the 
presentation  of  the  reports  from  officials  directly  connected  with 
this  office,  and  the  submission  of  such  information  as  has  been 
obtained,  which  is  of  interest  to  the  state  at  large. 

At  the  b(*p:inning  of  my  term  of  office,  it  was  decided  to 
gather  all  the  information  ])ossible  regarding  the  flow  of  our 
principal  streams,  and  the  tables  here  presented  will  show  much 
new  data  in  this  particular. 

The  deputy  state  engineer  has  had  immediate  charge  of  this 
work  in  the  field,  and  the  compilation  of  the  results  in  the  office; 
a  complete  report  of  the  investigations  having  been  sent  to  Mr. 
F.  H.  Newell,  hydrographer  of  the  United  States  geological  sur- 
vey, Washington.  D.  C. 

The  office  is  under  many  obligations  to  Prof.  L.  G.  Car- 
penter, of  the  state  agricultural  college,  at  Fort  Collins,  for 
data  regarding  the  seepage  measurements  of  the  Cache  la  Poudre 
river. 

Mr.  P.  J.  Preston,  deputy  gauger,  has  had  charge  of  the 
seepage  measurements  on  the  South  Platte  river  each  season, 
and  has,  under  the  direction  of  the  deputy  state  engineer,  made 
many  of  the  measurements  of  the  flow  of  the  natural  streams  at 
the  gauging  stations.  He  has  also  had  charge  of  all  ratings  of 
private  ditches,  which  have  been  requested  by  the  owners  or 
managers,  the  expense  of  this  work  having  been  paid  by  the  ditch 
owners,  owing  to  a  lack  of  money  in  the  assistants'  fund. 

The  filing  and  recording  of  all  ditch  and  reservoir  state- 
ments in  this  office  have  demanded  a  large  part  of  the  time  of 
the  deputy  state  engineer. 

During  the  two  years  there  have  been  filed  in  this  office 
statements  for  S80  private  ditches,  of  an  aggregate  length  of 
1,()99  miles  (length  in  many  instances  not  reported),  and  with  a 
total  capacity  claimed  of  41,817  cubic  feet  per  second  of  time. 
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Reservoir  statements  filed,  291  in  number,  with  a  total 
capacity  of  45,156,460,830  cubic  feet.  These  filings  are  divided 
among  the  several  water  divisions,  as  follows: 


Ditches 


Reservoirs 


Division 
No. 

No.  of 
filings 

Length,  miles 

Capacity           ' 
claimed.                Filings 
second-feet 

1 

Capacity  claimed, 
cubic  feet 

2 

3 

4 

5 

6 

272 

173 
18 
75 

283 
59 

653-55 
352.14 
22.65 
81.29 
347.61 
241.78 

24,389 
3.714 
1.070 
1.804 
7611 
3,229 

104 

63 

6 

5 
III 

2 

37,857,048,533 

295.289.896 

2,375-255.701 

363,005,000 

4,265,466,198 

395.502 

Total.... 

880 

1.699.02 

41,817 

291 

45,156,460,830 

The  supervision  of  the  work  connected  with  the  internal  im- 
provements authorized  by  the  tenth  general  assembly  has  de- 
manded much  time  and  attention,  and  the  work  completed  has 
been  of  a  very  satisfactory  character. 

There  have  been  many  questions  submitted  to  this  office  by 
superintendents  of  irrigation,  water  commissioners,  and  others, 
regarding  the  proper  construction  to  be  placed  upon  our  irriga- 
tion laws  as  applied  to  ditferent  conditions  existing,  many  of 
which  have  been  referred  to  the  honorable  attorney  general  for 
his  able  counsel,  and  in  most  instances,  matters  have  been  ad- 
justed satisfactorily. 


CHAPTER  L 


RECOMMENDATIONS. 

As  the  irrijj:ation  interests  of  the  state  develop  in  the  older 
sections,  and  extend  into  new  ones,  there  is  a  corresponding  de- 
mand for  enlarged  duties  of  this  department,  which  will  serve 
the  wants  of  the  agricultural  districts,  and  I  will  below  touch 
on  some  points  which  in  my  opinion  need  attention,  and  I  think 
will  sliow  that  a  larger  fund  is  required,  to  accomplish  the  work 
necessary  to  be  done. 

SEEPAGE  MEASUKE.MENTS. 

During  the  past  seven  years  this  office  has  taken  measure- 
ments on  the  South  Platte  river,  from  a  point  where  it  leaves  the 
caiion  to  near  the  Nebraska  state  line,  generally  in  the  fall  sea- 
son, to  ascertain  to  what  extent  the  seepage,  or  return  waters 
from  the  irrigated  areas,  flow  back  into  the  stream. 

The  records  in  the  office,  covering  the  time  such  measure- 
ments have  been  taken,  show  a  gradual  yearly  increase  in  such 
back-flow,  as  the  increase  in  irrigation  more  completely  uses  the 
supply  of  water. 

The  tables  of  seepage  measurements  on  the  Cache  la  Poudre 
river,  one  of  the  tributaries  of  the  South  Platte,  were  prepared 
under  the  direction  of  Prof.  L.  G.  Carpenter,  of  the  state  agricul- 
tural college. 

Measurements,  to  show  the  fluctuation  of  this  back-flow,  and 
to  approximately  establish  the  length  of  time  reciuired  for  the 
underflow  to  reach  the  river,  should  be  taken  oftener  than  once 
a  year,  or  about  three  times  a  year,  when  the  data  obtained  would 
be  more  reliable,  and  of  greater  assistance  to  the  irrigation  in- 
terests. 

(iAUGINC;   OF  STREAMS. 

rndcr  the  above  heading  in  tliis  re])ort,  data  is  given  regard- 
ing the  flow  of  many  of  our  ])rincipal  streams.  This  work  sliould 
be  extended  to  other  important  streams,  that  reliable  informa- 
tion may  ho  at  liand  relative  to  the  available  water  supply  of 
tlu^  state. 
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DITCH  MEASUREMENTS   AND   RATINGS. 

This  work,  owing  to  a  laclv  of  funds,  has  during  the  past  two 
years  been  discontinued,  except  where  the  owners  of  ditches 
have  borne  the  expenses. 

It  is  not  advisable  to  leave  this  work,  until  the  ditch  owners 
demand  it,  and  much  injustice  is  done  by  so  doing. 

Water  commissioners,  in  the  absence  of  correct  data  to 
govern  their  actions,  have  often  to  resort  to  ''rule  of  thumb" 
formula?,  supposed  to  be  approximately  correct,  but  often  wide 
of  the  mark  and  hurtful  to  many  water  rights,  which  are  de- 
prived of  the  water  justly  due  them. 

All  ditches  should  have  properly  constructed  head-gates  and 
rating  flumes,  or  other  approved  devices,  where  correct  measure- 
ments can  be  taken,  and  should  be  rated  once  a  year,  or  oftoner, 
if  necessary,  and  permanent  marks  established,  by  which  the 
water  commissioner  can  properly  divide  the  water. 

RECORDS    OF    DITCH    DECREES. 

The  law  provides  that  after  decrees  are  established,  the 
clerk  of  the  district  court  where  such  decrees  are  rendered,  shall 
send  to  the  suj>erintendent  of  irrigation  a  copy  of  such  decree, 
which  shall  be  entered  in  a  register  and  such  register  deposited 
in  the  office  of  the  state  engineer. 

In  fact,  these  registers  are  with  the  several  superintendents 
of  irrigation,  and  with  the  exception  of  the  first  division,  are 
never  in  the  office  of  the  state  engineer. 

There  should  be  a  record  of  all  these  decrees  copied  into  a 
register,  properly  indexed,  and  kept  at  all  times  in  the  state 
engineer's  ofhce  for  reference,  which  expense  should  be  provided 
for. 

MAr    OF    THE    STATE. 

This  office  receives  many  inquiries  for  information  of  one 
kind  and  another,  which  it  is  unable  to  give,  and  which  could 
be  properly  shown  on  a  reliable  state  map,  prepared  in  sheets 
of  about  one  county  each,  at  a  scale  of  about  one  mile  to  the 
inch.  This  could  be  made  up  largely  from  data  already  obtained 
by  the  local  engineers  in  the  several  counties,  and  by  the  United 
States  geological  survey  and  from  other  sources,  and  if  made 
under  the  direction  of  this  office  would  be  oflScial  and  of  incal- 
culable value  to  the  state.  Among  the  matters  to  be  shown  on 
this  map  would  be  the  principal  streams,  towns,  railroads,  and 
the  general  topography  of  the  country;  all  irrigation  ditches 
and  reservoirs,  and  the  lands  irrigated  therefrom ;  all  state  lands. 
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with  the  proper  incnioranda  on  such  as  have  been  sold  or  leased, 
and  on  such  as  have  been  laid  out  into  town  lots  or  mineral 
lots;  all  water  districts  and  divisions;  forest,  Indian  and  private 
reservations;  niininij:  districts,  coal,  stone  and  other  mineral  de- 
posits; and  other  information  of  <;eneral  interest  to  the  citizens 
of  the  state. 

WATKK  DISTKICT  KOI'NDAKIES. 

In  delineating  the  boundaries  of  the  districts  on  the  map 
of  Colorado,  according  to  the  several  acts  defining  them,  I  find 
that  there  are  three  considerable  areas,  which  are  not  by  law 
embraced  within  any  water  district. 

The  first  is  the  drainage  of  the  Chania  river,  and  of  the  Los 
Pinos  creek,  joining  it  on  the  east,  an  area  of  about  150  square 
miles. 

The  second  is  the  drainage  of  the  north  fork  of  the  Gunni- 
son river,  above  the  east  line  of  Delta  county,  an  area  of  about 
520  square  miles. 

The  third  is  the  drainage  of  the  Koubideaux,  Potter,  Moni- 
tor and  Cottonwood  creeks.  Dry  Fork  and  Rio  Escalante,  lying 
south  of  the  south  line  of  Delta  county  and  east  of  the  east  line 
of  Mesa  county,  an  area  of  about  230  square  miles. 

The  proper  legislation  should  be  enacted  to  include  these 
areas  within  the  boundary  of  some  existing  district. 

BIENNIAL    REPORTS. 

Frequent  requests  are  received  for  back  copies  of  the  state 
engineers'  reports  from  citizens  of  this  state,  and  librarians  and 
others  in  other  states,  which  cannot  be  complied  with,  as  the 
entire  supply  is  exhausted,  with  the  exception  of  the  report  for 
the  years  1889-1890.  Provision  should  be  made  for  the  publica- 
tion hereafter  of  at  least  1,000  copies  for  general  distribution. 

MODIFICATION  OF  OUR  IRRIGATION  LAWS. 

To  a  person  familiar  with  the  irrigation  system  of  Colorado, 
and  the  manner  in  which  the  public  waters  of  the  state  are  dis- 
tributed, the  fact  is  apparent  that  the  depariment  entrusted  with 
such  distribution  is  not  organized  according  to  busin(^ss  prin- 
ciples, nor  has  it  the  authority  to  enforce  equitable  and  lawful 
regulations,  which  are  so  necessary  to  a  perfect  system. 

The  present  system  was  originated  years  ago,  when  the  de- 
mand u])on  the  supply  of  water  was  much  h^ss,  and  when  rights 
were  less  valuable  than  at  ])resent. 

Our  constitution,  laws  and  the  decrees  of  the  courts  all 
make  the  beneficial  use  the  important  consideration  in  estab- 
lishing rights  to  the  use  of  the  public  waters  of  the  state,  and 
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this  being  a  fact,  the  inference  is  that  the  laws  governing  the 
supervision  of  the  distribution  should  confer  sufficient  authority 
upon  the  officers  in  charge  to  enable  them  to  ascertain  to  what 
extent  under  the  decreed  rights  this  water  is  actually  required 
for  the  necessities  of  the  land,  and  in  times  of  scarcity  be  em- 
powered to  control  and  regulate  the  supply  so  that  none  is 
wasted  or  wrongfully  used. 

Our  laws  now  in  force  are  vague  and  indefinite,  and  often 
subject  to  erroneous  construction,  and  should  be  revised  and 
made  specific,  clearly  and  concisely  setting  forth  the  duties  of 
the  sujHM'intendents  of  irrigation  and  water  commissioners,  so 
that  they  may  not  b(^  prc^-ented,  as  at  present,  from  acting  in 
an  imj)ai'tial  and  fearless  manner,  and  obstructed  by  threats  of 
injunctions  and  personal  suits,  all  of  which  tend  to  lower  the 
efficiency  of  the  service. 

During  the  past  season  1  was  forced  to  the  conclusion  that 
a  general  discussion  of  our  irrigation  interests,  by  the  people  of 
the  state,  was  desirable,  and  would  lead  to  some  good  results, 
and  accordingly  the  matter  was  brought  to  the  attention  of 
those  int(M-ested.  with  the  following  results: 

Denver.    Colorado,    August   20.    1896. 
SuixM-intcndeiits  of  Iniiration  juid  Water  Coinniissioners: 

(ienthMiieu— It  has  siiirjrested  itself  to  me  to  ^et  the  views  of  the  peo- 
ple interested  in  irrijration  in  this  state,  refjardins;  the  advisability  of  hold- 
ing,' a  convention  in  this  city  during  the  week  of  the  Mountain  and  Plain 
Carnival,  at  which  time  subjects  connected  with  the  use  of  water  could 
be  discussed,  and  a  general  interchange  of  ideas  be  had.  with  the  view 
of  formulating  a  petition  to  our  next  legislature  for  a  change  in  some  of 
our  irrigation  laws. 

Will  you  please  consult  with  the  peoi)le  in  your  community,  who  are 
interested  in  irrigation,  and  advise  me  at  an  early  date  what  your  views 
are?     Yours  trub', 

H.  A.  SUMNER, 

State  Engineer. 

Having  received  assurances  from  all  parts  of  the  state  that 
a  convention,  to  discuss  irrigation  matters,  was  desirable,  I  sent 
out  notices  calling  a  meeting  to  be  held  in  Denver  on  October 
0,  1896,  at  which  meeting  there  was  a  very  satisfactory  attend- 
ance. 

Mr.  A.  L.  Emigh,  superintendent  of  irrigation  of  division 
No.  1,  was  appointed  chainnan. 

Mr.  H.  A.  Sumner  read  a  jjaper  recommending  several 
changes  in  the  laws,  which  recommendations  were  freely  dis- 
cussed, and  a  committee  of  five  was  appointed  by  the  chairman  to 
formulate  such  recommendations  for  the  modification  of  the  irri- 
gation laws,  as  it  should  think  proper. 
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This  committee  consisted  of: 

H.  A.  SiimiKM',  state  enjrineer,  cliainnan. 

Georjje  J.  Kankin,  suihm intriideiit  of  irri^^alion  division  No. 
2,  Pueblo. 

David  R.  Crosby,  superintendent  of  irrij^ation  division  No. 
5,  Grand  Junction. 

John  L.  Armstrong,  water  commissioner,  district  No.  o,  La 
Porte. 

L.  A.  Heineman,  water  commissioner,  district  No.  13,  Silver 
Cliff. 

A  meeting  of  this  committee  was  held  in  Denver,  on  Novem- 
ber 17,  1896,  at  which  time  the  following  was  adopted. 

Denver,  Colorado.  November  17,  1890. 

The  committee  appointed  by  the  irrigation  convention  which  met  at 
Denver  on  October  (5,  ISlJii,  was  dele.c^ated  with  the  duty  of  formulating 
recommend:'.Ti()ns  for  a  modification  of  our  irrigation  laws,  and,  after 
carefully  considering  the  matters  brought  before  the  convention,  make  the 
following  suggestions: 

This  committee  realizes  that  the  irrigation  interests  of  the  state 
demand  modilications  in  the  present  laws,  which  will  confer  upon  the  offi- 
cers appointed  to  supervise  the  distribution  of  water  more  power  and 
broader  jurisdiction,  and  compel  the  enforcement  of  proper  rules  and  reg- 
ulations, which  are  necessary  to  the  service. 

Under  our  present  irrigation  laws  the  state  is  divided  into  six  water 
divisions,  each  in  charge  of  a  superintendent  of  inigation.  who  is  ap- 
pointed by  the  governor  and  paid  by  the  several  counties  in  the  division. 

The  water  commissioners,  in  charge  of  the  districts,  are  also  ap- 
pointed and  paid  in  the  same  manner. 

The  duties  re(iuired  of  these  superintendents  and  commissioners, 
during  the  irrigation  season,  especially  where  there  is  a  scarcity  of  water, 
are  oftentimes  exacting  and  require  men  of  tact  and  executive  ability  in 
deciding  the  many  (piestions  that  arise  between  the  water  commissioners 
and  the  owners  of  the  various  ditches  and  canals. 

At  present  the  state  engineer  occupies  a  somewhat  anomalous  posi- 
tion in  the  irrigation  system.  While  it  is  true  the  laws  place  him  at  the 
head  of  the  affairs,  he  does  not  in  fact  a<'t  in  that  capacity  unless  some 
ditch  or  canal  owner,  feeling  aggrieved  at  some  ruling  of  a  water  superin- 
tendent, appeals  the  case  to  the  state  engineer  for  his  decision. 

The  state  engineer  should  be  at  the  head  of  the  irrigation  department 
in  fact  as  well  as  in  name,  and  be  empow(>re(l  to  act  through  the  super- 
intendents of  irrigation  and  water  commissioners,  as  the  official  head,  in 
regulating  the  affairs,  so  that  all  rights  shall  be  justly  protected. 

The  superintendents  of  irrigation  and  water  commissioners  should  act 
as  deputies  of  the  state  engineer,  and  be  directly  subject  to  his  orders  in 
all  matters  jiertaining  to  or  in  connection  with  their  duties,  such  as  the 
gathering  of  statistics,  the  regulation  of  distribution  of  water  to  ditches, 
the  enforcement  of  orders  regarding  construction  and  maintenance  of 
proper  hea<l-gates,  rating  Humes,  etc.:  and  the  state  engineer  sliouhl  be 
authorized  to  issue  such  orders  and  instructions  as  in  his  judgment  are 
for  the  good  of  the  service,  and  should  also  be  empowered  to  see  that  the 
same  are  properly  enforced. 

As  long  as  the  superintendents  of  irrigation  and  water  commissioners 
are  recommended  for  appointment  by  the  counties,  and  are  obliged  to  col- 
lect their  salaries  from  the  same  sources  (oftentimes  after  a  suit  at  law). 
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the  service,  on  the  whole,  can  not  be  satisfactoi^,  because  there  is  a 
tendency  toward  conflict  of  authority  where  sahiries  come  from  one  source 
and  instructions  from  another. 

It  is  perhaps  useless  at  this  time  to  recommend  any  change  in  the 
manner  of  appointing  or  paying  the  water  commissioners,  but  we  do 
recommend  that  their  fitness  for  such  position  be  first  ascertained  by  the 
state  engineer. 

We  also  recommend  that  the  superintendents  of  irrigation  be  ap- 
pointed by  the  governor,  without  the  recommendation  of  the  counties, 
after  their  (lualifications  have  been  examined  into  and  passed  upon  by  the 
state  engineer.  Their  salaries  to  be  paid  by  the  state,  on  vouchers  ap- 
proved by  the  state  engineer. 

The  decreed  water  rights  grant  a  certain  amount  of  water  to  each 
ditch,  but  do  not  state  the  length  of  time  such  water  may  be  used  during 
the  irrigation  season.  Unquestionably  the  decreed  amount  is  the  max- 
imum amoimt  that  may  be  used  at  any  time.  The  length  of  time  it  may 
be  legally  used  depends  upon  the  condition  of  the  soil,  kind  of  crop,  and 
other  things  which  are  constantly  changing,  and  which  are  as  much  a 
matter  for  state  regulation  as  the  original  decree,  and  the  officers  delegated 
with  the  distribution  of  water  should  have  unqualified  powers  to  ascertain 
what  these  needs  are.  and  to  regulate  the  supply  accordingly,  allowing  no 
water  turned  to  a  ditch  unless  it  can  be  beneficially  used,  as  is  contem- 
plated in  the  court  decrees.  In  no  other  way  can  all  rights  be  properly 
protected,  and  the  highest  duty  of  water  obtained. 

All  ditches,  through  their  management,  should  be  directly  responsible 
for  any  violation  of  the  laws  regarding  tampering  with  head-gates  or  inter- 
fering in  anv  way  with  the  orders  of  the  water  commissioners,  and  all 
suits  brought  against  any  parties  for  violation  of  the  irrigation  laws  should 
be  in  the  name  of  the  people  of  the  state  of  Colorado. 

Emergencies  arise,  when  the  distribution  of  water  in  ditches  for 
domestic  use  is  necessary  for  the  preservation  of  life,  and  the  state 
engineer  should  by  law  be  given  discretiouarj-  power  to  furnish  enough 
water  for  actual  necessities,  and  no  more,  when  in  his  opinion  such 
emergencies  exist. 

Plats  and  statements  of  ditches  and  canals  appropriating  water, 
before  being  placed  on  file  in  the  state  engineer's  office,  should  be  exam- 
ined by  him,  to  ascertain  if  the  filing  conforms  to  the  requirements  of 
law.  Each  filing  to  state  the  particular  lands  on  which  the  water  is  to  be 
applied.  All  tilings  to  be  on  blanks  furnished  by  the  state,  and  only  one 
ditch  or  reservoir  to  be  on  each  blank.  One  cubic  foot  of  water  per  second 
of  time  to  be  considered  sufficient  for  at  least  seventy  acres  of  land. 
The  decree  granted  later  by  the  courts  to  confine  the  water  rights  to  the 
same  lands  described  in  the  first  filing.  A  fee  of  $2  to  be  exacted  for 
each  filing  in  the  state  engineer's  office,  which  fee  is  to  go  to  the  general 
fund  of  the  state. 

The  owners  of  all  ditches  should  be  required  by  law  to  construct 
good  and  sufficient  head-gates  and  rating  flumes,  in  accordance  with  plans 
approved  by  the  state  engineer,  before  they  are  entitled  to  any  water. 

The  general  government  should  be  petitioned  to  appropriate  a  fund 
to  be  applied  for  the  location  and  construction  of  storage  reservoirs  for  the 
conservation  of  water  for  use  in  times  of  scarcity  on  such  streams  as  now 
lack  a  sufficient  supply.  The  water  to  be  under  the  control  of  the  state, 
and  to  be  distributed  as  the  demands  arise. 

The  streams  recommended  for  immediate  consideration  are  the  South 
Platte,  Arkansas,  Rio  Grande  and  Uncompahgre  rivers. 

The  construction  of  stoi-age  reservoirs  is  attended  with  more  respon- 
sibility than  any  other  branch  of  the  irrigation  problem,  and  it  is  abso- 
lutely necessarj'  that  wise,  sufficient  and  comprehensive  laws  should 
govern  their  construction  and  maintenance.  Laws  should  be  enacted  mak- 
ing it  the  duty  of  any  one  contemplating  the  construction  or  repair  of  any 
reservoir  dam  exceeding  ten  feet  in  vertical  height,  to  first  present  plans 
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and  six'cilicntions  to  the  state  ciij^inocr  lor  his  oxaiuination.  If  such  phm 
is  approvt'd.  or  if  alterations  are  made  in  the  same  by  the  state  engineer, 
the  a(h)pted  phins  mnst  !)(>  followed  in  const rnet ion.  and  the  entire  work 
he  unch'i-  the  iicneral  direction  oi  tlie  state  enuineer.  Any  work  done 
which  is  not  in  accordance  with  such  orders  siiall  subject  the  owner  to  a 
heavy  penal1\.  and  tlie  structure  shall  he  condemned  until  such  time  as 
the  faulty  construction  is  remedied  to  the  satisfaction  of  the  state 
enjjineer. 

SrHTEKKANEAX    \\ATI':KS  OF   THE   PLAINS. 

There  is  in  the  eastern  portion  of  the  state  such  a  vast 
area  of  country  bU^ssed  with  every  requisite  for  aj^ricultural  de- 
velopment, with  the  exception  of  one  element  alone — water — 
that  1  may  perhaps  be  warranted  in  giving  such  facts  as  are  at 
hand  with  reference  to  the  conditions  existing  there,  and  in 
making  some  comments  as  to  its  future  possibilities. 

East  of  a  meridian  drawn  through  l*ueblo,  the  state  of 
Colorado  has  about  38,000  square  miles,  or,  in  excess  of  24,000,- 
000  acres  of  land.  Of  this  the  valleys  and  adjacent  lands  already 
irrigated,  or  capable  of  being  cultivated  from  the  flow  of  the 
natural  streams,  we  may  say  1,000,000  acres  may  be  deducted, 
leaving  23,000,000  acres,  or  about  one-third  of  the  entire  area  of 
the  state  without  any  apparent  prospect  of  ever  becoming  produc- 
tive. 

This  subject  is  entitled  to  and  should  receive  very  careful 
consideration.  Judicious  experiments,  to  ascertain  the  localities 
where  a  suf!ici(»nt  supply  of  water  at  reasonable  depths  can  be 
obtained,  should  be  made. 

The  tenth  general  assembly  very  wisely  contributed,  in  a 
small  way,  towards  such  experiments,  to  test  the  character  and 
extent  of  the  underflow  in  the  northeastern  portion  of  the  state, 
and  while  these  experiments  have  so  far  failed  to  accomplish  the 
results  anticipated,  still  sufficient  information  has  been  gained 
to  more  than  justify  the  expenditures  made. 

The  most  important  information  of  an  official  nature  regard- 
ing this  arid  region  is  contained  in  the  reports  to  the  secretary 
of  agriculture,  entitled,  ''Artesian  and  Underflow  Investigation," 
made  in  1801.  by  E.  S.  Nettleton,  chief  engineer,  and  Prof. 
Robert  Hay,  chief  geologist,  extracts  from  the  same  appearing 
below. 

In  Chief  Engineer  Nettleton's  report  are  plats  and  profiles, 
the  result  of  surveys  made  in  Eastern  Colorado  and  Western 
Nebraska  and  Kansas,  by  W.  W.  Follet,  assistant  engineer,  which 
show^  actual  elevations  above  sea  level  on  the  lines  extended 
across  the  country,  as  well  as  the  depth  of  the  wells  and  the  dis- 
tance to  water  in  the  same.  On  sheets  accompanying  the  report 
are  memoranda  of  the  strata  passed  through  in  sinking  the  wells, 
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which  were,  with  few  exceptions,  sunk  by  ranchmen  for  their 
private  use,  and  in  most  cases  only  so  far  as  was  necessary  to 
strike  the  first  flow  of  water.  Still,  there  is  much  infonnation 
gained  in  rejjard  to  the  <,^eoloo:ical  structure  of  the  upper  strata 
and  the  relative  elevations  along  the  lines  surveyed.  It  is  in- 
teresting to  note  the  configuration  of  the  ground  and  the  rela- 
tive location  of  the  water-beanng  strata  on  the  line  surveyed 
from  Sterling,  east,  ov(^r  the  divide,  and  down  the  Frenchman 
Creek  yalley,  through  Ilolyoke,  to  a  point  three  miles  east  of 
the  Colorado-Nebraska  state  line. 

The  South  Platte  river  at  Sterling  has  an  elevation  of  about 
3,900  feet  above  sea  level;  thence  easterly  to  the  divide  between 
the  South  IMatte  and  the  Frenchman  creek  (a  tributary  of  the 
Republican  river),  a  distance  of  about  eight  miles,  the  country 
rises  to  an  elevation  of  4,475  fcx^t.  Frcmi  here  to  a  point  three 
miles  east  of  the  state  line,  in  the  Frenchman  valley,  the  sur- 
face falls  quite  regularly  from  sixteen  to  eighteen  feet  to  the 
mile,  being  at  the  latter  i)lace  at  an  elevation  of  about  3,450 
feet  above  sea  level.  Measurements  to  the  so-called  ''sheet 
water"  were  first  made  ill  a  well  about  twenty-four  miles  west 
of  Holyoke,  where  it  is  151  feet  to  surface  of  water;  from  this 
point  east  to  within  three  miles  of  Holyoke,  or  a  distance  of 
twenty-one  miles,  the  top  of  the  "sheet  water''  falls  about  nine- 
teen feet  to  the  mile,  the  water  in  a  well  at  the  latter  place 
being  169  feet  from  the  surface.  From  here  to  the  point  where 
this  "sheet  water''  comes  to  the  surface,  in  the  bed  of  French- 
man creek,  about  three  miles  east  of  the  state  line,  the  fall  of  the 
water  strata  is  about  eight  feet  to  the  mile. 

As  to  the  quantity  and  peimanency  of  this  water  when 
drawn  upon,  the  report  states  that  the  I^urlington  &  Missouri 
River  Railroad  Company,  in  1887,  drilled  a  well  at  the  round 
house  in  Holyoke.  The  surface  of  the  "sheet  water"  was  en- 
countered at  157  feet,  but  not  getting  a  sufficient  supply,  the 
well  was  continued  down  through  twenty-five  feet  of  hard  ma- 
terial to  gravel  and  five  feet  into  the  gravel,  making  a  total 
depth  of  187  feet.  The  water  rises  in  the  bore  fifty-seven  feet, 
or  to  within  130  feet  of  the  surface,  proving  that  it  is  slightly 
under  pressure  and  of  an  artesian  nature.  This  well  is  cased 
with  eight-inch  gas  pipe,  and  since  it  was  constructed,  up  to  the 
present  time,  has  been  continually  drawn  upon  to  supply  the  loco- 
motives, hotel  and  other  buildings  of  the  railroad  company,  and 
the  entire  town  of  Holyoke,  with  water.  I  am  informed  that 
there  has  never  been  any  appreciable  diminution  in  the  flow  or 
loss  of  head  in  the  pipe  since  the  well  was  constructed. 
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Accordiii":  to  the  report  of  the  master  mechanic  of  the 
Hiirlin«»:toii  «&  Missouri  Kiver  railroad,  at  Holyoke,  this  pump  has 
raised  froui  100,000  to  110,000  pillons  in  twenty-four  liours,  or 
about  0..*^  of  an  acre  foot. 

The  experiments  conducted  by  the  state  at  Holyoke  during 
the  present  season,  reached  a  depth  of  810  feet,  and  while  not 
demonstratinoj  the  (piantity  of  water  which  could  be  drawn  from 
the  well  in  a  given  time,  were  successful  in  penetrating  the 
tertiary  gravels  and  clays  to  a  depth  greater  than  ever  before 
reached  in  the  Frenchman  valley,  and  have  shown  that  there  is 
below  the  top  of  the  first  ''sheet  water,''  alternating  layers  of 
gravel  and  clay,  extending  downward  for  at  least  200  feet,  and 
that  the  gravel  is  tilled  with  water  which  nses  to  the  top  of 
the  upper  stratum  of  gravel. 

For  an  estimate  of  the  extent  of  this  tertiary  gravel,  refer- 
ence is  made  to  page  20,  of  Prof.  Hay's  report.  In  speaking  of 
the  Frenchman  creek,  he  says:  "The  bed  of  the  Frenchman,  or 
rather  its  valley  altogether,  from  where  it  has  its  lirst  water,  a 
few  miles  above  Champion  (three  miles  east  of  state  line),  to 
near  Palisade,  Neb.,  is  cut  into,  bounded  by,  and  based  on  the 
tertiary  grit,  which  in  this  region  attains  great  thickness,  prob- 
ably reaching  in  places  200  feet.  *  ♦  ♦  xhe  last  fifteen  or 
twenty  miles  of  the  river's  course  (Frenchman  creek,  below  Pali- 
sade) is  at  or  below  the  bottom  of  the  grit.  ♦  ♦  ♦  Cutting 
down  through  the  water-bearing  grit,  rivers  of  the  plains  reach 
in  their  easterly  course  what  may  be  called  bed-rock.  Usually 
this  bed-rock  is  of  much  softer  material  than  most  of  the  water- 
bearing grit.  It  is  the  shale,  the  chalk,  or  the  limestone  of  the 
Cretaceous  formations." 

From  a  profile  of  a  survey  of  the  Burlington  &  Missouri 
River  railroad,  from  Culbertson  to  Holyoke,  kindly  loaned  me 
by  Mr.  McFarlane,  division  superintendent  at  Holyoke,  I  find 
that  the  distance  between  Palisade,  Neb.,  and  the  point  where 
the  water  first  shows  in  the  Frenchman  creek,  is  fifty-seven 
miles,  and  the  difference  in  elevation  between  the  two  places  is 
690  feet.  Assuming  that  these  two  points  represent  the  bottom 
and  toj),  respectively,  of  this  gravel  formation,  and  that  the 
slope  of  the  strata  is  about  eight  fc^t  per  mile,  as  was  found  to 
be  the  case  west  of  the  latter  point,  the  thickness  of  the  gravel 
deposit  will  be,  by  calculation,  23.*^  fc^et. 

An  examination  of  the  j)rofile  and  notes  of  Follet's  line, 
running  north  from  Frenchman  creek,  near  the  state  line,  and 
towards  the  South  Platte  river,  discloses  the  fact  that  most  of 
the  wells  on  that  survey,  in  the  vicinity  of  the  Fremhman  vallev. 
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have  found  this  gravel  formation,  and  that  it  is  of  an  artesian 
nature,  in  that  it  rises  in  the  well  after  being  struck.  This 
would  indicate  that  anywhere  in  the  vicinity  of  the  Frenchman 
creek  there  are  underneath  the  surface  deep  deposits  of  the  Ter- 
tiary gravel  or  grit,  which  is  tilled  with  water,  and  which  is  of 
an  artesian  nature,  because  a  heavy  clay  or  marl  deposit  lies 
above  it,  but  which  has  an  outlet  in  the  creek  to  the  east  that 
to  a  certain  extent  destroys  its  artesian  force. 

Many  have  supposed  that  this  underflow,  coming  to  the  sur- 
face in  the  Frenchman,  Republican  and  other  plains  streams 
heading  in  Colorado,  originates  in  the  mountains  or  comes  from 
the  South  Platte  river  though  the  gravel  strata,  and  Mr.  Follet, 
assistant  engineer,  in  the  report  of  his  survey,  on  page  23  of 
Nettleton's  report,  says:  "Well  247  (twenty-four  miles  west  of 
Holyoke)  was  the  first  one  that  the  line  struck  which  went  to 
the  "sheet  water,"  as  it  is  locally  called.  The  bottom  of  this 
well  is  lOO  feet  above  the  Platte  river  at  Sterling.  The  wells 
to  the  eastward  show  that  the  fall  of  this  strata  is  about  eighteen 
feet  to  the  mile.  This  same  gradient  carried  westward  would 
throw  the  vein  about  500  feet  above  the  Platte  at  Sterling.  As 
the  fall  of  the  Platte  is  but  eight  feet  per  mile,  it  is  easily  seen 
there  is  not  much  chance  of  this  water  coming  from  it.  It  is 
not  an  admissible  assumption  that  this  vein  becomes  nearly 
level  west  of  where  it  has  been  topped,  in  which  case  the  Platte 
might  possibly  catch  up  with  it  somewhere  about  Fort  Morgan. 
As  shown  by  the  profile,  its  tendency  is  to  increase  its  gradient 
toward  the  west,  rather  than  decrease.  ♦  ♦  ♦  Careful  study 
of  this  line  gives  almost  absolute  conviction  that  the  source  of 
this  water  is  not  the  Platte,  and  as  the  river  cuts  down  far 
below  the  westward  projection  of  the  water-bearing  strata,  it 
can  not  be  from  the  mountains.  The  only  inference  is  that 
the  source  is  local  and  is  the  rainfall  along  near  the  crest  of  the 
divide." 

Considering  this  supposition  to  be  correct,  we  have  approxi- 
mately 900,000  acres  in  the  Frenchman  creek  drainage  in  Colo- 
rado. Assuming  a  rainfall  of  thirteen  inches  annually,  of  which 
four  inches  enters  the  soil  and  sinks  to  the  gravel  beds,  the 
run-off  from  the  same  through  the  Frenchman  creek  would  dis- 
charge 440  cubic  feet  per  second  continuouslj^ 

The  United  States  geological  survey  report  for  six  months 
in  1895,  from  April  to  September,  inclusive,  records  a  discharge 
at  the  gauging  station  at  Palisade,  Neb.,  of  106  second-feet. 

Another  theory,  perhaps  more  tenable  than  the  other,  is 
that  this  water  does  originate  at  the  foothills  and  is  taken  up 
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by  the  Dakota  sandstones  and  carried  underneath  the  plains, 
until  by  reason  of  faults  or  breaks  in  the  impervious  formation 
above  the  Dakota  formation,  or  on  account  of  the  absence  of 
anything  like  an  impervious  strata  over  it,  the  water  under 
pressure  rises  to  the  upper  Tertiary  gravels,  where  it  escapes 
through  the  gravels  where  they  are  cut  by  the  streams  originat- 
ing on  the  plains  and  flowing  east. 

Whether  one  of  these  theories,  or  a  combination  of  the  two, 
is  correct,  the  fact  still  remains  that  in  the  valley  of  the  French- 
man creek,  and  presumably  in  many  other  localities  south  of  it, 
because  apparently  the  same  conditions  exist,  there  are  great 
subterranean  bodies  of  water-filled  gravel,  the  surface  of  which 
is  inclined  toward  the  east,  and  which  possess  artesian  properties 
to  a  certain  degree. 

The  principal  streams  between  the  Frenchman  creek  and 
the  Arkansas  river,  w^hich  head  in  Colorado,  are  Red  Willow 
creek.  North  Fork  Republican  river,  Arickaree  creek.  South  Fork 
Republican  river,  North  Fork  Smoky  Hill  river.  Smoky  Hill 
river  and  White  Woman  creek.  Big  Sandy  creek  also  heads  in 
Colorado,  but  enters  the  Arkansas  river  in  Colorado. 

Regarding  the  extent  of  the  flow  in  these  streams,  we  have 
very  little  data,  but  below  is  given  such  information  as  has 
been  officially  obtained: 

P>om  bulletin  No.  140,  of  the  United  States  geological  sur- 
vey, we  have  the  following  record  of  flow,  taken  from  official 
gauging  stations: 

Frenchman  creek,  at  Palisade,  Neb.,  for  a  part  of  1895: 

April,  mean  for  month,  137  second-feet. 

May,  mean  for  month,  129  second-feet. 

June,  mean  for  month,  117  second-feet. 

July,  mean  for  month,  99  second-feet. 

August,  mean  for  month,  78  second-feet. 

September,  mean  for  month,  74  second-feet. 
North  Fork  of  the  Republican  river,  at  Benkelman,  Neb., 
about  twenty-six  miles  east  of  Colorado-Nebraska  state  line,  for 
1895: 

March,  mean  for  month,  78  second-feet. 

April,  mean  for  month,  59  second-feet. 

May,  mean  for  month,  25  second-feet. 

June,  mean  for  month,  155  second-feet. 

July,  mean  for  mouth,  120  second-feet. 

August,  mean  for  month,  34  second-feet. 

September,  mean  for  month,  dry. 
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South  Fork   Kepiiblican   liver,  at   Benkelman,   1895.     Flow 
at  time  of  «raii<?injj  stream  only: 
March  28,  41  second-feet. 
June  4,  348  second-feet. 
June  24,  75  second-feet. 
July  8,  278  second-feet. 
Aujrust  7.  22  second-feet. 

From  records  in  the  state  enjj^ineer's  ottlce,  of  gauj^jings 
taken  by  L.  K.  Hope,  we  have: 

Chief  creek,  five  miles  below  Robb,  (^olo.,  March  23,  1891— 
19.f>5  second-feet. 

North  Fork  Republican  river,  six  miles  below  Robb,  Colo., 
March  28,  1891—21.12  second-feet. 

North  Fork  Rc^publican  river,  head  Laird  ditch,  three  miles 
below  Wray,  Colo.,  Ai)iil  24,  1891—50.80  second-feet. 

North  Fork  Republican  nver,  at  state  line — 70.28  second- 
feet. 

South  Fork  Republican  river,  two  and  one-half  uiiles  west 
of  state  line,  A\n'\\  2(1,  1S<)1— 48  second-feet. 

Arickaree  creek,  thre  miles  west  of  state  line,  April  27,  1891 
— 18.77  second-feet. 

The  uudertiow,  where  it  comes  to  the  surface,  is  now,  to  a 
certain  extent,  being  used  in  favored  localities  by  residents  of 
Eastern  Colorado,  to  irrigate  small  tracts  of  land,  but  pioneers 
are  generally  not  blessed  with  abundant  means,  and  cannot 
overcome  the  difficulties  of  testing  the  und(Mflow  in  localities 
where  there  is  a  doubt  as  to  the  depth  of  it,  and  oftentimes  as 
to  its  actual  existence. 

The  state  or  general  government  should  give  this  portion 
of  the  state  aid,  in  the  way  of  judicious  and  economically  con- 
ducted experiments,  which  shall  definitely  determine  where  there 
are  water-carrying  gravels  which  could  be  utilized  by  the  farmer 
at  a  cost  sufficiently  low  to  warrant  the  expense  necessarily  in- 
curred. 

One  test  should  be  made  of  the  depth  to  the  Dakota  sand- 
stone, so  that  it  will  be  known  whether  we  can  expect  to  find 
an  artesian  flow  from  this  source. 

Mr.  Peter  Campbell,  water  commissioner  of  district  No.  65, 
Wray,  Colo.,  in  his  annual  report  to  the  superintendent  of  irri- 
gation, speaks  of  the  satisfactory  development  in  his  district 
with  a  small  amount  of  water  and  crude  and  insufficient  ditches. 
The  duty  of  water,  in  his  opinion,  is  much  higher  than  formerly; 
where  one  cubic  foot  per  second  was  only  sufficient  for  thirty- 
five  acres,  the  same  amount  is  now  sufficient  for  150  acres.    This 


STATE  10X(;iNI0KU  OF  COLOUADO.  27 

is  })robably  due,  in  a  fii'cat  nicasurc,  to  the  knowledge  <^ained 
reji^ardinfj  the  manner  of  applyinjj:  it  and  to  the  practiee  of 
economy  in   distribution. 

The  same  '*sl)(M»t  water,"  according  to  Mr.  Campbell,  exists 
on  the  Kepiiblican,  and  streams  in  that  vicinity,  that  is  found 
near  Ilolyoke,  which  would  indicate  that  it  might  be  continuous 
along  the  entire  eastern  border  of  the  state,  which  is  jjossible. 
It  is  found  in  wells  on  the  high  mesas  south  of  Wray,  in  inex- 
haustible quantities. 

The  development  of  this  country,  if  made  possible  by  future 
experiments,  should,  I  think,  be  in  the  way  of  a  cultivation  of 
comparatively  small  areas,  as  an  assistance  to  the  main  in- 
dustry, stock  raising. 

This  would  require  the  raising  of  this  underground  water 
from  50  to  150  feet,  for  the  cultivation  of  crops,  orchards  and 
timber  tracts. 

The  power  to  be  used  to  accomplish  the  work  must  be 
cheaply  employed  to  biing  about  results  which  would  be  ade- 
quate for  the  expense  incurred,  and  which  would  be  within  the 
means  of  the  ordinary  farmer. 

The  almost  continual  winds  blowing  across  these  plains 
suggest  the  cheapest  form  of  power  which  can  be  employed. 
The  mechanical  appliances  would  necessarily  be  windmills.  At 
present  the  windmills  employed  are  mainly  used  for  raising 
water  in  small  quantities  and  might  be  classed  as  useful  me- 
chanical toys,  but  there  is  a  large  field  open  for  improvement  in 
this  direction  and  we  may  expect  to  see  a  much  more  practical 
wind-engine  in  use  within  a  few  years  than  is  now  in  existence, 
and  which  will  be  specially  adapted  to  raising  larger  amounts 
of  water  without  a  corresponding  increase  in  cost. 

Mr.  F.  H.  Newell,  hydrographer  of  the  United  States  geo- 
logical survey,  has  had  experiments  made  dui-ing  the  past  sea- 
son to  test  the  eflHciency  of  the  mills  at  present  in  use  in  the  arid 
regions,  and  we  may  expect  some  valuable  data  and  suggestions 
from  this  source. 

From  information  at  hand,  I  do  not  find  that  any  twelve- 
foot  windmill  is  capable  of  raising  more  water  than  is  necessary 
to  irrigate  from  five  to  ten  acres,  depending  upon  the  lift. 

With  the  windmill  must  be  a  provision  for  storage  in  reser- 
voirs, large  enough  to  hold  a  supply  suflicient  for  one-half  of  the 
crop  to  be  irrigated,  the  purpose  being  to  fill  them  twice  during 
the  year  and  to  apply  water  during  the  winter  months.  This, 
with  the  rainfall  each  year,  will  accomplish  much  in  the  way  of 
developing  this   region,   and   an   exp(Mimental    ])lant    should    be 
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placed  on  the  state  well  at  Holyoke,  which  is  cased  with  a  ten- 
inch  pipe  for  a  depth  of  224  feet.  This,  provided  with  a  twenty- 
five-foot  windmill  and  a  storage  reservoir,  could  be  made  the 
basis  of  an  experiment  which  would  be  of  much  assistance  to 
the  entire  eastern  portion  of  the  state,  and  the  fund  yet  unex- 
pended would  be  sufficient  for  the  purpose. 

THE  UNDEIiCJIiOlNl)   WATKKS  OF  TIIi:  ARKANSAS  VALLEY,   IN 
EASTERN   COLORADO. 

Under  the  above  heading  a  bulletin  was  issued  this  year 
by  the  United  States  geological  survey,  which  is  an  extract 
from  the  seventeenth  annual  report  of  the  survey  for  1895-1896, 
and  is  a  description  of  the  Arkansas  valley,  by  Grove  Karl  Gil- 
bert, geologist. 

I  will  make  brief  abstracts  from  this  valuable  report  to  show 
the  conclusions  reached  by  Mr.  Gilbert  regarding  the  conditions 
existing  in  this  im])ortant  part  of  the  state,  for  the  purpose  of 
giving  the  information  to  those  who  may  not  be  in  possession 
of  the  facts. 

Mr.  Gilbert  was  engaged  for  three  summers,  1893,  1894  and 
1895,  in  investigating  the  geology  of  parts  of  the  Arkansas  val- 
ley, with  his  attention  particularly  directed  to  tlie  determination 
of  the  composition,  texture,  thickness,  arrangement  and  distribu- 
tion of  the  various  formations,  the  subject  of  underground  water 
in  these  formations  being  constantly  in  view  as  the  leading 
economic  purpose  of  the  investigation. 

From  Canon  City  to  the  Kansas  state  line,  the  Arkansas 
River  valley  falls  on  an  average  of  9  feet  to  the  mile;  but  con- 
sidering the  stream  in  three  sections,  the  fall  from  Canon  City 
to  Pueblo  is  15  feet  to  the  mile;  from  Pueblo  to  La  Junta,  8 
feet;  and  from  La  Junta  to  state  line,  7.3  feet. 

In  reference  to  the  problem  of  water  supply  it  is  only  nec- 
essary to  speak  of  the  Juratrias  and  Cretaceous  rocks.  The  Jura- 
trias  is  the  older  and  underlies  the  other,  is  usually  of  a  red 
color  and  of  great  thickness. 

The  sandstones  of  this  series  are,  except  in  the  immediate 
vicinity  of  the  mountains,  of  such  a  fine  texture  as  to  prevent 
the  circulation  of  water,  and  as  there  are  no  rocks  below  them 
which  have  yielded  fresh  water,  any  well  bored  into  this  forma- 
tion of  red  rock  will,  we  may  safely  conclude,  prove  unprofitable. 

Above  the  Juratrias  beds  is  a  great  system  of  formations 
called  Cretaceous.  There  is  reason  to  believe  that  in  several 
portions  of  the  Arkansas  valley  the  deposition  of  sediment  was 
interrupted  after  the  Juratrias  and  before  the  Cretaceous  periods. 
Changes  in  the  bed  of  the  sea  raised  the  first  mentioned  forma- 
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tion  in  places,  and  made  it  land,  and  this  land  was  in  many  points 
washed  away,  to  a  certain  extent,  and  the  shore  line  was  con- 
tinually shiftinjj^. 

The  deposits  of  the  Cretaceous  are  classified  under  five 
heads,  commencing  at  the  top  and  numbering  down. 

1.  Foxhills  group. 

2.  Pierre  group. 

li.     Niobrara  group. 

4.  Benton  group. 

5.  Dakota  group. 

The  Dakota  group  contains  so  much  sandstone  that  it  is 
frequently  called  "Dakota  sandstone."  It  ditiers  from  other 
members  of  the  system  in  that  it  exhibits  considerable  variabil- 
ity from  place  to  place,  while  the  others  are  more  nearly  uniform 
in  all  parts  of  the  district.  The  lower  beds  of  this  formation 
are  open  in  texture,  owing  to  the  fact  that  but  little  cementing 
matter  has  been  introduced.  This  would  naturally  occur  when 
we  consider  that  in  the  building  up  of  this  formation,  when  this 
w^as  a  part  of  the  sea,  the  coarse  particles  naturally  settled  to 
the  bottom. 

These  sandstones  are  the  chief  water-bearing  rocks  of  the 
district,  and  all  artesian  flows  are  obtained  from  them.  The  total 
thickness  of  these  strata  vary,  being  greatest  near  the  mountains, 
w^here  it  averages  about  ;U)0  feet,  and  has  a  maximum  near 
Beulah  of  over  500  feet.  In  the  eastern  part  of  the  state  it 
ranges  from  200  to  250  feet  thick.  Considering  the  attitude  of 
the  strata  in  the  broadest  way,  they  incline  toward  the  east 
and  north.  The  eastward  inclination  being  about  the  same  as 
the  plains,  while  the  northward  slope  is  a  little  more  rapid,  so 
that  the  direction  of  greatest  inclination  may  be  said  to 
be  somewhat  north  of  northeast.  At  many  places,  however,  the 
strata  have  l>een  uplifted  into  domes,  depressed  into  basins,  or 
thrown  into  folds  with  alternate  arches  and  hollows.  To  some 
extent  the  rocks  have  been  fractured,  being  divided  by  vertical 
fissures  along  which  motion  has  taken  place,  so  that  one  part 
has  gone  up  or  down  with  reference  to  the  opposed  part.  In 
some  places,  these  "faults"  are  very  numerous,  although  small, 
from  twenty-five  to  fifty  feet,  but  elsewhere  they  are  measured 
by  hundreds  of  feet. 

In  a  general  way,  the  folding  and  faulting  have  been  the 
greatest  in  the  western  part  of  the  district,  but  there  were  some 
disturbances  of  considerable  imporlnnce  near  the  eastern  bound 
arv  of  the  state. 
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UPLAND   SANDS  AND  GRAVELS. 

There  is  one  other  formation  of  importance  with  reference 
to  the  water  supply  of  the  region.  It  overlies  the  Cretaceous 
fonuations,  restinji^  in  ditlerent  places  upon  each  of  them,  and  it 
differs  from  them  consi)icuously  in  that  the  particles  of  which 
it  is  composed  are,  as  a  rule,  not  cemented  together,  but  lie 
loose,  as  sands,  gravels  and  loams  or  marls. 

Th(*  cause  for  these  (h^posits  can  be  more  readily  determined 
by  considering  their  histor\.  The  bending  and  faulting  of  the 
Cretaceous  rocks,  and  the  general  uplift  which  inclined  them 
towards  the  cast  and  north,  took  j)lace  long  ago.  From  the  mo- 
ment of  the  emergence  of  the  rocks  above  the  sea  they  were  at- 
tacked by  eroding  agents,  and  the  coherent  particles  were  loos- 
ened near  the  surface  of  the  water  and  washed  out  into  the  deeper 
wjiter,  the  tendency  being  to  level  the  former  undulation,  and 
this  caused  the  formation  of  these  beds  of  gravel,  sand  and  marl. 

The  range  of  the  observed  thickness  of  these  deposits  is  from 
50  to  200  feet,  the  chief  material  being  coarse  gravel,  and  this 
is  arranged  in  irrc^gular  bcnls  vvith  much  obli(|ue  lamination, 
such  as  ordinarily  results  from  the  work  of  streams. 

On  the  northern  slope  of  the  Arkansas  valley  the  upland 
sands  a])])roach  the  river  within  from  five  to  fifteen  miles,  their 
limit  being  nmrked  by  blulls  from  IMieblo  to  the  Kansas  line. 

The  re})orts  of  other  geologists  indicate  that  the  formation 
extends  northward  for  many  miles. 

South  of  the  Arkansas  river  the  gravel  formation  lies  much 
farther  back  from  the  river. 

ARTESIAN  WATER. 

Underground  water  is  of  two  general  classes.  It  may  flow 
through  a  porous  bed  which  is  parallel  with  the  surface  of  the 
ground,  in  which  case  the  position  of  the  upper  surface  varies 
with  the  supply;  or  it  may  flow  through  a  porous  stratum,  con- 
fined between  impervious  strata,  in  which  case  it  usually  occupies 
the  entire  stratum,  and  presses  not  only  downward  but  upward 
against  the  impervious  strata  limiting  it. 

When  water  of  the  first  class  is  reached  it  retains  its  natural 
level  within  the  well.  While,  in  the  second  case,  it  rises  some- 
what in  the  opening,  depending  on  the  pressure.  If  conditions 
are  favorable,  it  may  rise  to  the  surface  and  become  a  flowing 
well. 

It  is  considered  in  this  article  that  waters  which  do  rise, 
whether  to  the  surface  or  i)ai'tially  so,  are  to  be  classed  as  ar- 
tesian, and  are  either  "flowing"  or  "pumping"  wells,  as  the  case 
mav  be. 
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In  the  district  iiiuler  consideration  (Arkansas  valley),  the 
only  artesian  water  of  demonstrated  value  is  that  contained  in  the 
Dakota  sandstones,  and  probably  there  is  no  other  formation 
from  which  water  can  be  profitably  obtained. 

The  waller  is  received  by  the  Dakota  sandstone,  where  it  out- 
crops at  the  surface,  alonj;  the  ''hojjf-backs"  east  of  the  mount- 
ains, and  also  in  the  region  where  it  is  covered  only  by  the  upland 
sands  and  »»ravels,  in  the  bi'oad  outlying  tracts  on  the  plains. 
The  "hog-backs"  extend  from  Colorado  Springs  southward  to 
Turkey  Creek  canon;  thenc(»  westward  past  Glendale,  to  a  point 
Jnst  north  of  Canon  City,  and  southward  and  southeastward  to 
a  point  a  few  miles  northeast  of  Heulah;  thence  south  to  the 
^'Three  R"  ranch.  There  they  are  interrupted,  but  reappear  again 
in  a  few  miles,  and  continue  along  the  base  of  the  Greenhorn 
mountains,  and  beyond. 

The  beds  of  the  Dakota  formation  of  more  0])en  texture 
are  able  to  absorb  about  18  per  cent,  of  their  volume  of  water. 

It  is  estimated  that  in  all  portions  of  the  district  under  con- 
sideration, where  this  sandstone  lies,  it  contains  at  least  twelve 
cubic  feet  of  artesian  water  to  every  scjuare  foot  of  surface. 

The  amount  of  water  flowing  from  a  well  depends  in  part  on 
the  height  of  the  point  of  discharge  as  compared  to  the  head  of 
the  water,  but  the  amount  which  may  be  obtained  by  pumping 
depends  entirely  ujjon  the  capacity  of  the  rock  as  a  conduit — 
that  is,  on  its  thickness  and  the  resistance  which  its  texture  op- 
poses to  the  free  flow  of  water. 

A  well  put  down  by  the  town  of  Rocky  Ford  gave  a  measured 
flow  of  sixty-eight  gallons  per  minute,  or  98,000  gallons  per  day. 
A  second  well  in  the  same  town  is  reported  to  yield  157,  and  a 
third  sixty  gallons  per  minute. 

It  is  reported  that  the  well  of  The  Lamar  Flouring  Mill  yields 
35,000  gallons  a  day  by  pumping,  the  su])])ly  being  unlimited, 
although  the  head  has  been  reduced  150  feet. 

The  first  well  put  down  by  The  Atchison,  Topeka  &  Santa 
Fe  Railroad  Com])any,  at  La  .Tunta,  gave  a  suiall  flow  at  the 
surface,  and  yieldc^d  sixty  gallons  per  minute  by  ])umping. 

These  wells,  liowcvcr.  like  nearly  all  others  in  tlie  region, 
end  in  the  first  wat(M'-l)caring  sandstone^  nu't  by  the  drill. 

Th(M*e  is  reason  to  believe  that  in  most  localities  deeper 
boi'ing  would  discover  a  second  and  often  a  tliird  sandstone, 
carrying  artesian  watci'. 

Tlie  consideration  of  limitation  of  snj)j»ly  is  important.  The 
exptM'ience  of  many  communities  has  been  that  every  wi^ll  from 
which  artesian  water  is  drawn  diminish(»s  the  head  or  pressure  in 
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others  near  it,  so  that  eventually  only  wells  occupying  the  lowest 
ground  retain  a  head  sufficient  to  discharge  at  the  surface.  Pump- 
ing then  usually  follows,  with  the  result  that  all  natural  flow  is 
stopped. 

The  line  along  which  the  depth  to  the  water  is  about  1,000 
feet  is  approximately  as  follows: 

It  passes  through  the  southwestern  part  of  Pueblo  and  runs 
a  little  west  of  north  uj)  Dry  Creek,  to  the  vicinity  of  Blue  Hill 
Spring.  In  the  opposite  direction  it  runs  southward,  and  then 
more  easterly  to  UnderclifT,  crosses  the  Apishapa  river  not  far 
from  the  mouth  of  Mustang  creek,  passes  north  of  the  Arkansas 
river  a  few  miles  above  Rocky  Ford,  and  continues  north  of  the 
Arkansas  river  to  the  Kansas  line.  It  is  probably  as  much  as 
fifteen  miles  north  of  Lamar,  but  is  near  the  river  at  Granada. 

The  area  in  which  artesian  water  is  available  at  depths  of 
less  than  1,000  feet  is  nearly  4,000  square  miles,  and  the  cor- 
responding area  of  depths  between  1,000  and  2,000  feet  is  about 
1,500  square  miles. 

The  following  data  regarding  artesian  wells  sunk  in  the 
Arkansas  Kivcr  valley  by  McVay  &  McVay,  contractors,  was 
furnished  me  by  Senator  G.  W.  Swink,  of  Kocky  Ford: 


No.  of 
Well 


Location 


Top  of 
sandstone 


Bottom 
of  well 


I. 

2. 

3- 


Rocky  Ford 

Rocky  Ford 

Rocky  Ford  ^Swink  well). 


690  feet 

640  feet 
680  feet 


790  feet 
767  feet 
820  feet 


All  Rocky  Ford  wells  passed  through  the  first  Dakota  sand- 
stone. 

Lennox  well,  at  Fairmont — Top  of  first  sandstone,  475  feet; 
bottom  of  same,  587  feet.  Top  of  second  Dakota  sandstone,  687 
feet;  bottom,  712  feet. 

Atchison,  Topeka  &  Santa  Fe  well,  at  La  Junta — Top  of 
sandstone,  340  feet;  bottom,  460  feet.  Top  of  second  sandstone, 
560  feet;  bottom,  665  feet.  Top  of  red  sandstone,  1,000  feet,  bottom 
of  well,  1,158  feet. 

^lanzanola  well — Top  of  sandstone,  1,038  feet;  bottom  of 
well,  1,113  feet. 

Ordway  well — Top  of  sandstone,  1,410  feet;  bottom  of  well, 
1,508  feet. 

Lamar  well — Top  of  sandstone,  198  feet;  bottom  of  sand- 
stone, 318  feet;  top  of  sandstone,  460  feet;  bottom  of  well, 
560  feet. 
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Top  of  all  sandstones  are  found  400  feet  below  gray  lime- 
stone. 

Tlie  Atcliison,  Topeka  &  Santa  Fe  well  at  La  Junta,  com- 
mences below  the  limestone. 

ENACTMENTS    OF     ITIE    TENTH    GENERAL    ASSEMBLY 
REGARDING  IRRIGATION. 

The  only  laws  (^nacted  by  the  tenth  general  assembly  with 
reference  to  irrigation,  with  the  exception  of  the  law  regarding 
the  reclamation  of  desert  lands,  were  as  follows: 

AN    ACT 

TO    PROVIDE    FOR    THE    REGULATION    OF    THE    USE    OF    THE 

WATERS  OF  THIS  STATE. 

Be  it  Enacted  by  the  Geueral  Assembly  of  the  State  of  Colorado: 

Section  L  The  Avater  commissioners  of  the  several  water  districts 
of  this  state  are  hereby  ejnpowered,  and  it  is  hereby  made  their  duty, 
upon  the  application  of  the  owners  of  one  or  more  ditches  in  their  district, 
to  immediately  make,  or  cause  to  be  made,  a  thorough  examination  of  all 
ditches  within  their  district  for  the  purpose  of  ascertaining  what  use  is 
being  made  by  the  owners  of,  or  consumers  of  water  from  said  ditches; 
and  if  at  any  time  he  shall  ascertain  that  the  owner  or  owners  of  any 
ditch  drawing  water  from  the  natural  streanis  furnishing  water  to  his 
district,  shall  be  permitting  any  of  the  waters  flowing  in  such  ditch  to  go 
to  waste,  or  be  wastefully  or  extravagantly  or  wrongfully  used  by  its 
water  consumers,  or  put  to  any  other  use,  than  that  to  which  it  is  entitled 
to  be  used,  in  the  order  of  priority,  at  such  times  as  the  same  is  being 
needed  bj'  other  api>ropriators.  it  shall  be  the  duty  of  such  water  commis- 
sioner to  immediatelj'  shut  off  the  supply  of  water  in  such  ditch,  to  such 
an  extent  as  in  his  judgment  was  wasted,  or  extravagantly,  wastefully  or 
wrongfully  used. 

Sec.  2.  The  water  commissioner  is  hereby  authorized  to  appoint  not 
to  exceed  two  deputies  to  si)eedily  make  the  examinations  provided  for  in 
section  1  of  this  act,  who  shall  be  entitled  to  the  same  compensation,  and 
to  be  paid  in  the  same  manner  as  is  by  law  provided  for  the  payment  of 
other  deputy  water  commissioners. 

Sec.  3.  Any  water  commissioner  who  fails  to  perform  any  of  the 
duties  imposed  upon  him  by  this  act  shall  be  deemed  guilty  of  a  misde- 
meanor, and  upon  conviction  thereof  by  a  court  of  competent  jurisdiction, 
shall  be  fined  in  the  sum  of  not  less  than  fifty  (50)  dollars,  nor  more  than 
five  hundred  (oOO)  dollars. 

Sec.  4.  Whereas.  In  the  opinion  of  the  general  assembly  an  emer- 
gency exists;  therefore,  this  act  shall  take  effect  and  be  in  force  from  and 
after  its  passage. 

Approved  April  13.  1895. 

AN  ACT 
TO    DEFINE    WATER    DISTRICTS    TWELVE    (12)    AND    THIRTEEN 

(13)    AND    TO    REPEAL    ALL   ACTS   AND    PARTS   OF    ACTS    IN 

CONFLK^T   HEREWITH. 
Be  it  Enacted  by  the  General  Assembly  of  the  State  of  Colorado: 

Section  1.  That  district  number  twelve  (12)  shall  consist  of  all  lands 
irrigated  from  ditches  or  canals  taking  water  from  that  part  of  the  Ar- 
kansas river  lying  in  Fremont  county:  also,  lands  irrigated  from  ditches 
or  canals  taking  water  from  the  tributaries  of  said  portion  of  the  Arkan- 
sas river,  except  'l\'xas  creek  and  its  triluitaries.  and  that  part  of  Grape 
creek  which  lies  above  the  south  line  of  said  Fremont  county. 
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Sec.  1'.  That  district  number  thirteen  (13)  shall  consist  of  all  lands 
irrijjated  from  ditches  or  canals  takinj?  water  from  Texas  creek  and  its 
tributaries  and  that  part  of  (Jrape  creek  and  its  tributaries  lying  in  Custer 
county. 

Sec.  3.  In  the  opinion  of  the  general  assend)Iy  an  emergency  exists; 
therefore,  this  act  shall  be  in  force  and  take  effect  from  and  after  its 
passage. 

Approved   April   13,   1895. 

SKLKCrioX    AM)    KKC'LAMATION    OF   DESERT   LANDS. 

(Carey  Act.) 

r>v  an  act  of  loniiicss,  approvi^d  August  18,  1894,  the  secre- 
tary of  the  interior,  witli  the  approval  of  tlie  president,  is  em- 
powered to  contract  and  aj^ree  to  patent  to  states  havinji^  desert 
lands,  not  to  exceed  1,()(I().(M)()  aci*es  of  sucli  hinds,  under  certain 
conditions. 

The  tenth  j^cneial  assembly  of  Colorado,  by  an  act  approved 
March  IT),  L^!)."),  accepted  the  conditions,  and  the  grants  of  land 
to  the  state  under  the  provisions  of  said  act  of  congress,  and 
provided  foi-  \\\r  manner  in  which  the  irrigation,  reclamation, 
occupati(Hi  and  disposal  of  the  same  should  b(*  carried  out. 

The  enactments  of  the  state  legislatnic,  which  are  in  con- 
formity with  the  provisions  of  the  congressional  act,  stipulate 
that  the  selection,  management  and  disposal  of  said  land  shall 
be  vested  in  the  state  board  of  land  commissioners,  and  also 
provide,  in  detail,  for  the  manner  of  ])rocedure  in  selecting,  re- 
claiming and  disposing  of  this  land,  and  specify  the  several  steps 
to  be  taken,  from  the  first  request  for  the  selection  of  the  land  to 
the  final  disposition  of  it  to  settlers,  and  it  is  th(M'(^fore  unneces- 
sary to  present  here  a  repetition  of  the  law. 

The  state  engineer  being  designated  as  the  official  to  pass 
upon  the  feasibility  of  all  enterprises  originated  by  persons  tak- 
ing advantage  of  this  act,  and  being  directed  to  grant  a  permit 
to  appropriate  water  for  the  reclamation  of  lands,  the  following 
rules  and  regulations  were  adopted  by  this  office  to  govern  cases 
coming  up  under  the  provisions  of  this  act: 

Apjjlication  for  a  permit  to  a[)propriate  the  unappropriated 
water  of  the  state  of  Colorado,  for  the  reclamation  of  desert 
lands  therein,  in  conformity  with  the  provisions  of  a  law  passed 
by  i\w  tenth  general  assembly  of  the  state  of  Colorado,  entitled 
"An  act  to  provide  for  the  acceptance  by  the  state  of  Colorado 
from  the  Ignited  States  of  the  benefits  of  the  act  of  congress  as 
to  desert  lands,  approved  August  18,  1894,  and  providing  for  the 
irrigation,  reclamation,  occupation  and  disposal  of  the  same," 
approved  March  15,  1895. 
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Water  Division  No District  No 


1.    The  name  of  applicant. 


2. 

The  postoUice  address  of  applicant. 

3. 

The  name  of  the  ditch  or  canal. 

4. 

The  name  or  number  of  the  storage  reservoirs. 

5. 

The  source  of  supply  is 

the  head-gate  of  said  ditch  or  canal  being  situated  on  the 

bank  of from  wliich  the corner 

of  section  township   of  range  

l)ears   feet. 

6.    The  said  ditch  or  canal  is  to  be miles  long,  and  is  to  pass 

through  the  following  legal  subdivisions  of  land,  to-wit: 


7.  Th 

V 

8.  Th 

n 

0 

9.  Tli 

a 

e  said  storage  reservoirs  are  located  on  the  following  legal  subdi- 
isions  of  land,  to-wit: 

e  lateral  and  feeder  ditches  are  in  each  case,  as  numbered, 

liles  in  length,  and  will  pass  through  the  following  legal  subdivisions 
f  land: 

e  dimensions  of  said  ditch  or  canal  will  be  as  follows,  commencing 
t   the   head-gate: 

Miles 

width  on  top. 
feet 

Width  on 

bottom, 

feet 

Depth, 
feet 

Grade 

per  mile, 

feet 

Capacity 
second- feet 

(a.) 

(b.) 

(c.) 

id.) 

(e.) 

(/.) 
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10.    The  dimensions  of  said  lateral  and  feeder  ditches  will  be  as  follows: 


No. 

Width  on  top, 
feet 

Width  on  bottom, 
feet 

Depth, 
feet 

Grade  per  mile,              Capacity, 
feet                       second-feet 

< 

• 

11.  The  capacity  of  storage  reservoirs  will  be  as  follows: 

cubic  feet. 

■•        ^, 

12.  The  character  of  the  construction  work  will  be  as  follows: 

Nature  of  material  to  be  moved: 

The  number  and  length  of  tunnels  will  be: 

The  leugth  and  dimensions  of  flumes  will  be: 

13.  The  estimated  cost  of  the  work  is 

divided  as  follows:    Right  of  way  expenses 

Grading   

Flumiug 

Total 

14.  The  desert  lands  to  be  reclaimed  now  belonging  to  the  government, 

and  which  the  state  board  of  land  commissioners  is  asked  to  have 
segregated  and  set  aside,  for  the  purposes  of  reclamation  by  means 
of  this  improvement,  are  as  follows: 


15.  Work  was  commenced  on  said  reclamation   enterprise,  by  the  com- 

mencement of  surveys  for  same,  on  the day  of 

A.  D.  189.... 

16.  Two  copies  of  the  map  of  said  improvement,  made  on  tracing  linen  on 

a  scale  of  two  inches  to  one  mile,  accompany  this  application  and 
show  the  following  data: 

The  connection  of  the  termini  of  said  ditch  or  canal  and  each 
lateral  and  feeder  ditch  with  a  public  survey  corner.  The  connec- 
tion with  each  section  or  township  line  which  is  crossed  by  the  line 
of  said  proposed  works.  A  full  and  complete  set  of  field  notes  for 
the  ditch  or  canal  and  the  lateral  and  feeder  ditches. 

A  complete  set  of  field  notes  giving  boundaries  of  each  reservoir 
and  the  connections  with  each  section  of  township  line  crossed. 

Detail  plans  showing  construction  of  head-gates,  diverting  dams, 
inlets  and  outlets  from  reservoirs,  laterals  and  feeder  ditches,  tun- 
nels, flumes,  and  in  general  all  matters  pertaining  to  the  construction 
which  will  enable  the  state  engineer  to  judge  of  the  practicability 
of  the  enterprise. 
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STA'i'K   OI-'   COLORADO,       > 
County  of    . i   ''■''■ 


boiuj;  tirst  duly  sworn,  on  oath  says,  he  is  the  cnnincor  uiidor  whoso  super- 
vision the  survey  and  plan  of  the   

wa.s  niado.  That  tho  tracts  of  land  shown  thereon  to  be  selected  are  each 
and  every  one  desert  land  as  contemplated  by  the  act  of  congress,  approved 
Au.uust  LS,  ISIM  (2S  Stat..  :>l'2-4'2'2}\  none  beinj;-  of  the  classes  designated 
as  timber  or  mineral  lands;  that  the  plan  of  irrigation  herewith  submitted 
is  accurately  and  fully  represented,  in  accordance  with  ascertained  facts; 
that  the  system  proposed  is  sutlicient  to  thoroughly  irrigate  and  reclaim 
said  lands  and  i)repar(^  it  to  raise  ordinary  crops;  that  the  survey  of  said 
system  of  irrigation  is  acii irately  rei)resented  upon  the  accompanying  map 
and  lield  notes. 

(Seal) 

Subscribed  and  sworn  to  before  me,  this   day 

of 189.  . 

Notary  Public. 


My  commission  expires 


STATE  OF   COLORADO,       / 
County  of   \ 


being  duly  sworn  on  oath  say.  . :     That   .  .he.  .,  the 

of  the  proposed    

That   who  subscribed  to  the  foregoing 

affidavit,  is  the  engineer  under  whose  supervision  the  survey  and  plans 
hereto  submitted  were  made;  that  the  tracts  of  land  shown  hereon  are 
each  and  every  one  vacant,  unappropriated  and  desert  in  character,  as  con- 
templated by  the  said  act  of  congress,  none  being  of  the  class  designated 
as  timber  or  mineral  lands. 

(Seal) 

Subscribed  and  sworn  to  before  me,  this  day 

of 189.. 

Notary  Public. 

My  commission  expires 

STATE  OF  COLORADO. 

Engineer's  Office, 

This  is  to  certify  that  1  have  examined  the  foregoing  application,  and 
the  accompanying  maps,  and  have  returned  the  same  without  my  approval, 
for  the  following  reasons: 


Witness  mv  hand  and  otlicial  seal,   this    day 

of ! A.  D.        ,.. 


State  Engineer. 

STATE  OF   COLORADO,   /    .^. 
Engineer's  (Jfiice,  \  "**'*'■ 

This  is  to  certify  that  1  have  exanuned  the  foregoing  ai)plication  and 
accompanying  mai)s,  and  do  hiM-eby  grant  the  same. 

"Witness  my  hand  and  otiicial  seal,  this   day 

of A.  D.  189.. 


State  Engineer. 
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RULES  AND  RKC^,  I  LATIONS  REGARDING  STTRVEYS  FOR  GAN\LS 
AND  RESERVOIRS,  IN  GONNECTION  WITH  THE  SELECTION 
AND  RECLAMATION  OF  DESERT  LANDS. 

Denver,  Colorado,  April  2.  189G. 

Tartics  dcsiriiia:  to  construct  ditches,  canals  and  reservoirs,  for  the 
purpose  of  redainiinjr  deseit  lands  of  this  state,  under  the  provisions 
of  an  act  of  congress,  approved  August  18,  1894.  and  in  conformity  with 
an  act  of  the  tenth  ireneral  assembly  of  Colorado,  approved  :siarcli  15. 
1895,  shall  he  iroverned  by  the  following  rules  and  rejj:ulations  rejjrardiug 
the  surveys  and  the  maps  to  ho  tiled  in  this  ottice. 

The  surveys  and  examinations  shall  be  made  by  some  competent 
engineer  appointed  by  the  state  engineer,  or  who  shall  be  considered 
by  him  cpialitled  to  make  a  reliable  survey  and  estimate  of  the  cost  and 
feasibility  of  the  proposed  works. 

The  surveys  for  the  proposed  canals  and  reservoirs  shall  be  made 
carefully;  all  angles  measured  by  the  vernier,  and  all  courses  calculated 
therefrom. 

The  lines  of  the  canals  to  be  run  as  nearly  as  practicable  to  show 
the  actual  length  of  the  same,  as  they  are  to  be  constructed;  that  is, 
so  that  the  protile  of  the  ground  will  show  the  cuts  and  tills  on  the  line, 
and  the  amount  of  material  to  be  moved.  Excessive  angles  to  be  avoided. 
Levels  to  l)e  checked  sutticiently  to  eliminate  the  possibility  of  large 
errors.  Connections  between  line  of  canal  and  the  section  lines  crossed 
to  be  made  wherever  existing  section  corners  malie  this  possible.  Where 
corners  can  not  be  found,  this  fact  must  be  established  by  actual  meas- 
urement and  search. 

The  termini  of  all  canals  and  the  initial  points  of  the  surveys  for 
all  reservoirs  shall  be  accurately  tied  to  section  corners  by  angles  and 
distances. 

The  surveys  for  reservoirs  must  show  the  highest  \sater  level,  and 
shall  be  staked. 

The  lines  must  be  run  with  care,  so  that  the  notes  when  calculated 
by  traverse  tables  will  close. 

Sections  across  these  reservoirs  to  be  measured  and  leveled  at  such 
distances  ipart  that  the  contents  of  the  reservoirs  may  be  calculated 
with  reasonable  accuracy.  The  lines  of  all  lateral  canals  drawing  water 
from  the  main  canals,  or  reservoirs,  to  be  run  with  the  same  care  as 
main  canals.  The  several  sections  of  main  canals  and  laterals  to  be 
shown,  wherever  a  change  in  size  is  contemplated. 

Surhcient  detail  of  all  structures  necessaiy  for  the  control  of  the 
water  and  its  use,  to  enable  this  office  to  check  the  amount  of  the  ma- 
terials required,  and  a  profile  showing  quantities  of  earth-work  cal- 
culated and  classification  of  same  shall  be  furnished. 

A  derailed  estimate  of  the  quantities  of  material,  and  cost  of  same, 
which  will  be  required  for  the  entire  work,  shall  be  made  up  on  sheets. 

The  map  must  be  made  on  tracing  linen,  in  duplicate,  and  be  drawn 
to  a  scale  not  greater  than  1,000  feet  to  one  inch.  A  smaller  scale  is 
desirable  if  the  necessary  information  can  be  clearly  shown,  which  map 
must  be  in  conformity  to  the  requirements  of  the  department  of  the  in- 
terior, and  which  can  he  filed  with  the  local  land  ofiice. 

Anj-  further  information,  or  additional  data,  which  the  interior  de- 
partment may  request,  shall  be  furnished  without  unnecessary  delay. 

H.   A.   STJMNER, 

State  Engineer. 
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Up  to  the  present  time  but  one  enterprise  has  taken  advan- 
tage of  this  act  and  made  tilings  in  tliis  oltice,  although  there  are 
others  under  way,  w  hich  at  present  are  not  sufficiently  advanced 
to  make  public  their  intentions. 

On  September  4,  JcS<)5,  Ge^orge  H.  West  and  Daniel  A.  Cam- 
tield,  of  (ireeley.  Colo.,  fil(»d  in  this  othce  two  copies  of  a  map 
and  an  application  for  a  permit  to  appropriate  wat(^r  from  the 
South  IMatte  rivir.  Wild  <Jat  creek  and  Pawnee  creek,  for  the 
reclamation  of  the  vacant  I'nited  States  lands,  as  shown  on  the 
maj)s  attached. 

On  November  S,  this  oflice  granted  a  permit,  conditioned 
upon  further  exhaustive  surveys  and  examinations,  to  be  made 
by  this  office,  showing  that  the  supply  of  water  is  sufficient  and 
that  the  (^nter])rise  is  feasible  and  practicable. 

Upon  })i()ceeding  with  the  work  of  making  a  careful  survey 
to  locate  canals  and  reservoirs  for  the  irrigation  system  pro- 
posed, I  select(^d  Mr.  W.  B.  Lawson.  C.  E.,  to  represent  this  office 
in  the  survey  and  in  the  making  of  the  ajiproximate  estimate  of 
cost  of  the  work. 

This  survey  has  not  as  yet  been  completed,  and  no  maps  or 
estimates  have  been  submitted  to  this  office  upon  which  to  base 
a  report  as  to  its  feasibility. 

IRRIGATION    DISTRICT    LAW,    OR    THE    WRIGHT    LAW    OF    THE 
STATE   OF   CALIFORNIA. 

This  law,  which  has  recently  been  declared  constitutional 
by  the  supreme  court  of  the  United  States,  has  been  on  the  stat- 
utes of  Ualifornia  since  1887,  and  many  irrigation  districts  have 
been  organized  under  its  provisions,  and  bonds  issued. 

Other  states  in  the  arid  and  semi-arid  regions  have  adopted 
modified  forms  of  the  same  law,  and  as  there  has  been  some  in- 
quiry as  to  the  advisability  of  our  legislature  passing  a  similar 
law  for  this  state,  I  give  briefly  below  an  abstract  of  its  main 
features. 

By  tlie  terms  of  the  act,  as  amended  in  1880  and  1891,  fifty, 
or  a  majority  of  the  holders  of  title  or  evidence  of  title  to  lands 
susceptible  of  one  mode  of  irrigation  from  a  common  source, 
and  by  the  same  system  of  works,  desiring  to  provide  for  the 
irrigation  of  the  same,  may  propose  the  organization  of  an  irriga- 
tion district. 

First,  a  ])etition  must  be  presented  to  the  board  of  super- 
visors of  the  county,  signed  by  the  required  number  of  holders  of 
title,  as  above,  setting  forth  the  boundaiies  of  the  district  and 
praying  that  the  same  may  be  organ iz(Hl.  The  petition  to  b(^  ])re- 
sented  at  a  reirular  m(»eting  of  the  board  of  supervisors,  after  hav- 
ing been  publislied  for  at  least  two  weeks  previously. 
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The  board  may  cliauge  the  boundaries  of  the  district  by  in- 
cluding; irrigable  laud  other  than  that  mentioned  in  the  petition, 
by  request  of  the  owner  of  the  hmd,  but  cannot  exclude  any  irri- 
gable land.  It  may,  however,  exclude  any  land  within  the  district 
which  will  not  be  benelited  by  irrigation  by  said  system. 

The  board  of  supervisors  shall  make  an  order  dividing  the 
district  into  live  divisions,  one  director  to  be  elected  by  each 
division,  or,  if  the  petition  for  formation  of  district  requests  it, 
the  board  may  order  that  there  be  either  three  or  five  directors, 
and  they  may  be  elected  by  the  district  at  large. 

Notice  of  election  sliall  require  electors  to  cast  ballots, 
worded  "Irrigalion  District,  Yes,"  or  "Irrigation  District,  No;" 
also  containing  the  names  of  the  persons  to  fill  the  various  offices 
provided  for  in  the  act. 

A  biennial  election  is  held  on  the  first  Wednesday  in  Febru- 
ary, at  which  an  assessor,  collcH-tor,  treasurer  and  board  of  direc- 
tors are  elected. 

The  officers  are  nuiuired  to  give  bond. 

The  manner  of  voting,  powers  and  duti(^s  of  boards  of  elec- 
tion, manner  of  canvassing  the  vote,  and  other  regulations,  are 
conducted  in  the  usual  way. 

A  vacancy  in  the  oilice  of  assessor,  collector  or  treasurer  is 
filled  by  a])])ointment  by  board  of  directors. 

A  vacancy  in  the  office  of  director  is  filled  by  the  board  of 
supervisors  of  the  county. 

The  board  of  directors  of  the  district  meets  on  the  first  Tues- 
day in  March  following  their  election,  to  organize  as  a  board, 
elect  a  president  and  a])point  a  secretary.  This  board  manages 
and  conducts  the  business  of  the  irrigation  district. 

The  water  distributed  for  irrigation  is  apportioned  ratably 
to  each  land  owner  ui>on  the  basis  of  the  ratio  which  his  last 
assessment  for  district  purposes  bears  to  the  whole  amount  as- 
sessed for  the  district,  but  he  may  assign  his  right  to  others. 

This  board  has  the  right  to  enter  upon  any  land,  to  survey 
and  locate  the  necessary  irrigation  works,  acquire  by  purchase 
or  condemnation  lands,  waters,  water-riglits  and  other  necessary 
property,  including  canals  and  works  constructed  and  being  con- 
structed by  private  owners,  land  for  reservoirs  or  other  necessary 
appurtenances. 

In  case  of  purchase,  the  bonds  of  the  district  may  be  used  at 
par  in  payment. 

The  board  may  construct  dams,  reservoirs  and  works  for  the 
collection  of  water,  and  do  all  necessary  lawful  acts,  that  suffi- 
cient water  may  be  furnished  to  each  land-holder  for  irrigation 
purposes. 
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Tlie  use  of  the  water  for  irrigation,  with  all  right-of way,  and 
all  other  property  required,  is  declared  a  public  use,  subject  to 
control  of  the  state,  as  provided  by  law. 

The  board  is  authorized  to  take  conveyances,  and  to  institute 
and  maintain  all  actions  and  proceedings,  suits  at  law  or  in  equity 
necessary  to  carry  out  the  })rovisions  of  the  act. 

For  the  purpose  of  constructing  the  necessary  irrigation 
works,  the  board  of  directors  must,  as  soon  as  practicable  after 
the  organizatioQ  of  the  district  and  whenever  the  construction 
fund  is  exhausted  and  the  board  deems  it  necessary  to  raise 
additional  money,  make  an  estimate  and  determine  the  amount 
necessary  to  be  raised,  and  shall  immediately  call  a  special  elec- 
tion, and  submit  to  the  electors  of  the  district  the  question  of 
issuing  bonds  to  the  amount  decided  upon. 

If  a  majority  of  votes  oppose  the  issuance  of  bonds,  the  result 
shall  be  so  declared,  but  the  question  can  again  be  submitted  to 
the  electors,  if  the  board  so  orders. 

If  a  majority  of  the  votes  cast  favor  an  issuance  of  bonds, 
the  board  shall  cause  the  bonds  to  be  issued. 

The  bonds  shall  be  payable  in  gold  coin,  in  ten  series,  as 
follows:  5  per  cent,  in  eleven  years,  6  per  cent,  in  twelve  years, 
7  per  cent,  in  thirteen  years,  8  per  cent,  in  fourteen  years,  9  per 
cent,  in  fifteen  years,  10  per  cent,  in  sixteen  years,  11  per  cent, 
in  seventeen  years,  13  per  cent,  in  eighteen  years,  15  per  cent,  in 
nineteen  years,  16  per  cent,  in  tw^enty  years,  bearing  6  per  cent, 
interest,  payable  semi-annually. 

The  bonds  and  interest  are  paid  by  revenue  derived  from  an 
annual  assessment  on  the  real  property  of  the  district,  and  all 
real  property  is  liable  for  such  payments. 

The  board  of  directors  is  directed  to  levy  an  assessment 
sufiicii^nt  to  raise  the  annual  interest,  and  at  the  expiration  of 
ten  years  from  the  time  of  issuing  the  bonds,  to  increase  the 
assessment  to  an  amount  sufficient  to  raise  the  sum  necessary  to 
pay  the  princii)al  when  it  matures. 

The  assessment  is  a  lien  upon  real  property  from  and  after 
the  first  Monday  in  March  of  any  year,  and  the  lien  for  the  bonds 
of  any  issue  is  a  preferred  lien  to  that  of  any  subsequent  issue, 
and  such  lien  is  not  removed  until  the  assessments  are  paid  or  the 
property  sold  for  the  payment. 

The  law  provides  for  tlie  sale  of  property  on  which  assess- 
ments ar(^  not  paid,  and  provides  that  it  may  be  redeemed  at  any 
time  within  twelve  months. 

The  board  of  directors,  after  adopting  plans  for  canals,  res- 
ervoirs and  other  irrigation  works,  shall  advertise^  for  proposals 
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for  the  constnictioD  of  the  same,  the  coiitraet  to  be  k^t  to  the 
k)west  responsible  bidder. 

Th(^  board  may  acce})!  the  lowest,  or  mav  reject  all  bids  and 
re-advertise,  or  may  consiruct  the  works  under  its  own  snperin- 
tendence. 

In  aj)i»oitionin}^  the  water  to  ditches  when  there  is  not  a 
snfticient  supply,  it  is  the  duty  of  the  watcM-  commissioner  (who 
is  the  chairman  of  the  board  of  directors)  to  apportion  in  a  just 
manner  a  certain  amount  of  water  upon  certain  alternate  weekly 
days  to  different  localities  as  in  his  judjj^ment  is  for  the  best 
interests  of  all. 

None  of  the  jM'ovisions  of  this  act  iwv  to  be  construed  as 
repealing]:  or  modifying]:  the  provisions  of  any  other  act  relatinjij  to 
irrifi:ation  or  water  commissioners,  or  to  authorize  any  person  or 
persons  to  divert  tlie  watcM's  of  any  creek,  river,  stream,  canal 
or  ditch  fiom  its  channel,  to  the  detriment  of  any  ])erson  havinj^j 
any  interest  in  such  river,  creek,  stream,  canal  or  ditch,  or  the 
waters  tlierein,  unless  previous  compensation  be  ascertained  and 
paid  therefor,  under  the  laws  of  the  state  authorizinfj  the  takinj:^ 
of  private  property  for  public  uses. 

ST'RDIVISION  OF  STA'I'K  LANDS   INTD  MINERAL  I>OTS. 

The  state  board  of  land  commissioners,  in  1898,  became  con- 
vinced that  some  change  in  the  manner  of  disposinj^  of  state 
lands  containing:  mineral  was  necessary,  and  decided  to  sub- 
divide the  sections  into  lots  containinj^j  ten  acres  each,  whenever 
discoveries  of  mineral  on  the  sections  would  justify,  and  adopted 
a  basis  for  leasing  these  lots  to  the  discoverers  of  mineral  de- 
posits on  the  same,  and  provided  for  the  payments  under  said 
leases. 

On  May  25,  1890,  the  land  board  directed  the  register  to 
make  use  of  the  mineral  survey  fees  on  hand  to  pay  for  the  di- 
vision into  mineral  lots  of  certain  sections,  and  requested  the 
state  engineer  to  take  charge  of  the  work;  and  in  accordance 
therewith  the  following  rules  and  regulations  were  prepared 
by  this  department : 

RULES  AND   REGULATIONS   GOVERNlNCi   THE    SUBDIVISION    OF 
STATE  LANDS  INTO  MINERAL  LOTS. 

Field  Work — The  engineer  shall  first  make  an  accurate  sur- 
vey of  the  boundary  of  the  section  to  be  lotted,  taking  vernier 
angles  and  measuring  with  a  steel  tape  each  side,  to  locate  all 
the  section  and  quarter  section  corners. 

The  notes  of  this  boundary  survey  shall  be  calculated  by 
latitude  and  departure,  and  the  computed  notes  shall  show  it  to 
close  within  five  feet. 
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Solar  observations  shall  be  taken  to  ascertain  the  true 
course  of  all  lines. 

In  case  any  of  the  j»overnnient  section  or  quarter  section 
corners  are  missin<»,  the  proper  survey  shall  be  made  to  re-es- 
tablish them  accordinjT  to  law  and  the  rules  of  the  United  States 
general  land  office. 

A  corner  so  re-established  shall  be  marked  by  a  large  stone 
firmly  set  and  properly  marked  with  a  chisel. 

All  the  lot  lines  shall  run  parallel  with  the  south  and  east 
boundary  lines  of  the  section,  whether  it  makes  the  lot  per- 
fectly square  or  not,  and  whether  said  boundary  lines  are  straight 
from  one  section  corner  to  another,  or  describe  an  angle  at  the 
quarter  section  corner. 

The  lot  corners  first  established  shall  be  along  the  south 
and  east  boundary  lines  of  the  section,  and  shall  be  exactly  six 
hundred  and  sixty  ((>6())  feet  apart,  measured  from  the  south- 
east section  corner,  both  towards  the  west  and  north  sides  of 
the  section,  throwing  the  excess  or  deficiency  in  size  into  the 
tier  of  lots  bordering  on  the  west  and  north  sides  of  the  section. 
Notes  of  such  fractional  lots  shall  show  the  sizes  to  the  nearest 
tenth  of  a  foot. 

When  there  is  an  angle  at  the  quarter  section  corner,  and 
the  lot  comer  does  not  coincide  with  the  said  quarter  section 
corner,  the  position  of  the  lot  conier  next  beyond  the  quarter 
section  corner  shall  be  determined  by  measuring  six  hundred 
and  sixty  (000)  feet  in  a  straight  line  from  the  lot  corner  set  be- 
fore reaching  the  quarter  section  corner  to  a  point  on  the  section 
line  beyond  the  quarter  section  comer,  instead  of  measuring 
along  the  section  line  through  the  angle  point  at  the  quarter  sec- 
tion comer,  although  the  section  line  is  to  be  the  division  line 
for  the  lot. 

The  interior  lot  lines  shall  be  run  with  a  vernier  instru- 
ment and  the  measurements  taken  with  a  steel  tape. 

These  lines  shall  be  established  by  starting  at  the  lot  cor- 
ners set  along  the  east  boundary  of  the  section,  and  extending 
them  west  parallel  with  the  south  boundary  line  of  the  section. 
When  there  is  an  angle  in  the  south  boundary  line  of  the  section 
at  the  quarter  section  corner,  all  the  lot  lines  shall  extend  from 
the  eastern  boundary  of  the  section,  the  same  distance  as  is 
given  on  the  south  boundary  from  the  southeast  section  corner 
to  the  quarter  section  corner,  setting  monuments  exactly  six 
hundred  and  sixty  (000)  feet  apart,  and  a  hub  at  the  point  meas- 
ured, which  is  the  same  distance  as  the  oast  lialf  of  th(^  south 
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boundary.  Here  the  same  an^le  is  to  be  turned  as  is  described 
at  the  south  quarter  section  corner,  and  the  line  extended  to  the 
western  boundary  and  the  exact  distance  noted  to  the  nearest 
tenth  of  a  foot.  From  the  western  boundary  a  tie  line  is  to  be 
run  south  to  the  former  line  of  the  lots  to  check  the  work. 

This  will  establish  the  position  of  the  lot  lines  across  the 
section,  except  that  if  there  is  an  angle  in  the  line  correspond- 
ing to  the  angle  made  in  the  south  boundary,  and  the  lot 
corner  does  not  coincide  with  said  angle  point,  the  lot  division 
line  shall  not  follow  the  lines  to  their  intersection,  but  shall  be 
a  straight  line  from  the  last  lot  corner  established  east  of  the 
angle  point,  to  a  j)oint  on  the  line  west  of  said  angle  point,  a 
distance  of  six  hundred  and  sixty  ((JtJO)  feet  to  the  lot  corner. 

The  true  course  of  this  lot  line  shall  be  given  in  the  field 
notes. 

Notes  of  the  crossings  of  all  defined  channels  of  streams  or 
gulches,  points  of  hills,  or  other  prominent  topographical  fea- 
tures are  to  be  taken,  and  all  shafts,  tunnels,  roads,  buildings  or 
other  permanent  objects  are  to  be  measured  to  and  located  on 
the  map. 

Wooden  monuments,  at  least  five  inches  square,  and  three 
and  one-half  feet  long,  well  set  two  feet  into  the  ground,  with 
a  nail  in  the  top  to  mark  the  exact  corner,  are  to  be  placed  at 
all  the  lot  corners,  except  at  the  section  corners. 

The  monuments  to  set  diagonally  with  the  corners  on  the 
line  of  the  lots,  and  on  each  side  is  to  be  scribed  the  lot  number 
towards  which  it  faces,  in  figures  at  least  two  and  one-half 
inches  long,  which  are  to  be  painted  with  a  durable  black  min- 
eral paint. 

In  case  the  lot  corners  occur  on  an  inaccessible  point,  where 
it  is  impossible  to  set  a  monument,  a  witness  corner  is  to  be 
set  on  the  lot  line,  as  near  the  true  corner  as  possible,  and  prop- 
erly marked  to  donate  its  position,  relative  to  the  true  corner. 

xVt  least  four  of  the  lot  corners  on  each  line  across  the  sec- 
tion shall  be  witnessed  by  trees  or  other  natural  objects,  prop- 
erly marked,  and  the  field  notes  shall  show  their  position  in 
relation  to  the  lot  corner. 

In  case  a  portion  of  the  section  is  not  owned  by  the  state, 
or  it  is  not  considered  desirable  to  lay  it  out  into  lots,  the  neces- 
sary corners  to  establish  the  boundary  between  the  lotted  and 
the  reserved  portion  shall  be  set,  and  the  division  of  the  state 
land  shall  proceed  in  the  same  manner  as  when  the  entire  section 
is  to  be  lotted,  by  starting  at  the  southeast  corner  of  the  sec- 
tion and  measuring  the  full  lot  distances,  both  west  and  north. 


STATE  ENGINEER  OF  COLORADO. 


45 


The  lots  bordeiinfif  the  n'sci-^ed  portions  to  hr  fractional 
the  same  as  on  the  west  sides  of  the  section. 

A  diagram  is  hereto  attached,  which  shows  the  manner  of 
numbering  the  lots. 

Map  and  Field  Notes — The  map  shall  be  platted  on  tracing 
vellum,  16x20  inches,  at  a  scale  of  400  feet  to  one  inch,  showing 
accurately,  both  as  to  angles  and  measurements,  the  section 
boundaries  and  all  the  lot  lines,  with  the  acreage  of  each  lot. 

The  field  notes  shall  be  made  on  sheets  the  same  size  of 
the  map,  and  bound  to  it,  and  shall  show  in  detail  the  full  notes 
taken  on  the  survey,  including  the  surveys  to  establish  the  miss- 
ing corners  (both  section  corners  and  quarter  section  corners), 
the  survey  of  the  boundary  of  the  section,  and  the  latitude  and 
departure  notes  to  check  the  same,  the  order  in  which  the  lots 
were  run,  and  all  other  notes  taken,  followed  by  a  certificate  of 
the  engineer  making  the  survey,  as  to  its  accuracy. 

LIST   OF    SECTIONS    SCRVEYED    IX    189(5    FNDER    DIRECTION    OF 
SPATE  ENG 1 N EER. 


Sec. 

Twp. 

Range 

County 

Surveyor 

Survey 
completed 

1 

i 

1896 

36.... 

'     15 

S. 

71 

W. 

El  Paso.   .. 

Dietrick  ^t  Mitchell 

June  30 

36.— 

14 

s. 

70 

w. 

El  Paso  . 

C.  .\   Trease 

July    16 

36.-.. 

13 

s. 

70 

w. 

El  Paso 

Luckraft  &  Countryman 

July    n 

36.... 

14 

s 

69 

w. 

El  Paso  .. 

Luckraft  &  Countryman 

June    9 

36.... 

12 

s. 

h 

w. 

El  Paso... 

C.  A.  Trease  .   . 

Oct.      1 

16..  . 

i     '^ 

s. 

'  6, 

w. 

El  Paso.... 

R.  E.  Cowden  .    .       

Nov.  30 

16 

•     16 

ID 

s. 
s. 

i  ^° 

w. 
w. 

Fremont  .. 
Douglas  . . . 

Dietrick  cS:  Mitchell 

June  30 

June  18 

36..-. 

Koogle  6c  Holbrook 

36..-. 

1 

1       9 

s. 

70 

w. 

Douglas  . 

Koogle  8:  Holbrook 

June  30 

16.... 

1 
10 

N 

1 

8s 

w. 

Routt      .. 

J    C.  Keunedy 

Aug.     I 

..  Oct.    22 

36.... 

1     " 

N. 

86  W. 

Routt   .. 

J.  C.  Kennedy 

16.... 

i    ' 

s. 

1  73 

w. 

Gilpiu 

E.E.Chase 

Nov.     6 

(JOINTV    HorXDARIES. 


On  August  1,  ISl)."),  the  lioiiorablc  board  of  connt^\  coininis- 
sioners  of  San  .luaii  couiily  petitioned  this  office  to  have  the 
county  boundary  between  Sail  Juan  and  Hinsdale  counties  estab- 
lished definitely  by  sui'veys,  and  moiiuiiieiits  jjlaced  to  mark  said 
line. 
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Upon  referring  the  matter  to  the  Hinsdale  county  officials, 
I  was  informed  that  they  were  not  willinji:  to  incur  any  expense 
for  that  purpose  at  that  time,  as  they  considered  it  too  late  in  the 
season  to  he<::in  such  work,  on  account  of  the  rujip'd  nature  of  the 
country  to  be  tri versed. 

A  request  was  made  upon  the  county  surveyors  of  the  two 
counties  to  meet  me  in  Denver,  on  September  27,  to  discuss  the 
whole  matter,  and  dtnide  ui)on  some  line  of  action.  Mr.  J.  J. 
Abbott,  representinf]j  Hinsdale  county,  was  here,  and  he  repre- 
sented that  while  his  county  was  desirous  of  having  the  survey 
made,  it  had  no  fund  available  to  apply  on  the  work  in  1895,  and 
desired  the  work  delayed  until  1>^\)()  on  that  account,  and  for  the 
further  reason  that  it  was  too  late  in  the  season  to  begin. 

Upon  these  representations  the  decision  was  made  to  post- 
pone the  work. 

As  no  further  petitions  have  been  presented  to  take  up  the 
work  since,  there  has  been  nothing  dcme. 

On  July  9,  189(),  the  honorable  board  of  county  commission- 
ers of  Sunmiit  county  petitioned  this  office  for  a  survey  to  defin- 
itely define  the  boundary  betNNCc^n  Summit  and  Eagh^  counties, 
which,  in  the  act  creating  Eagle  county,  was  indefinite  and  am- 
biguous, and  failed  to  specifically  describe  on  which  side  of  the 
Sheep  Horn  creek  the  county  boundary  lies,  and  by  reason  of  this 
there  was  a  dispute  as  to  wliicli  county  the  Sheep  Horn  Creek 
valley  belonged. 

It  was  arranged  to  meet  the  two  boards  of  county  commis- 
sioners on  the  ground,  on  August  30,  1896,  and  examine  the  terri- 
tory in  dispute,  which  was  done. 

The  honorable  attorney  general  deciding  that  it  was  neces- 
sary for  the  state  engineer  to  make  an  actual  survey  of  the  bound- 
ary line  before  making  a  legal  report,  the  honorable  board  of 
Summit  county  requested  that  no  survey  be  made  until  the  county 
attorneys  of  both  counties  could  meet  and  endeavor  to  devise 
some  legal  way  of  submitting  the  whole  matter  to  the  courts 
without  a  survey. 

Upon  notification  that  the  board  of  Summit  county  was 
ready  to  have  the  survey  made.  I  api)ointed  November  8  as  the 
day  to  start  the  said  work,  but  the  early  snows  made  it  impossible 
to  make  the  survey,  and  there  has  been  nothing  further  done. 

COMPLAINTS   AND   APPEALS. 

The  extremely  short  su])ply  of  water  the  past  season   has 

been  the  source  of  much  trouble  to  the  farming  community,  and 

many   complications  have  arisen,    which   happily   have  in   most 

cases  been  adjusted  by  wise  suggestions  on  the  part  of  the  super- 
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intendeiits  of  irrijj;ations  and  water  commissioners,  and  an  in- 
clination on  the  part  of  tlie  water  consumers  to  show  a  spirit  of 
fairness  and  accei)t  the  results,  which,  althoujjjh  not  always  satis- 
factory, were  unavoidable. 

A  complaint  against  Mr.  E.  B.  Langston,  water  commis- 
sioner of  district  No.  41,  Montrose  county,  was  sent  to  the  gov- 
ernor on  'July  18,  189().  alleging  that  he  had  shown  partiality 
in  the  distribution  of  water.  The  matter  being  referred  to  me, 
I  instructed  Mr.  1).  K.  Crosby,  superintendent  of  irrigation  of 
division  No.  5,  to  make  an  investigation,  and  I  also  made  a  trip 
to  Montrose  county  for  the  same  purpose.  The  conclusions  ar- 
rived at  were  that  the  grounds  for  complaint  were  not  well 
founded. 

On  July  21,  189(),  charges  were  preferred  against  Mr.  C.  W. 
Reece,  water  commissioner  of  district  No.  14,  Pueblo,  and  a  peti- 
tion sent  to  the  governor  for  his  removal,  which  was  referred 
to  me  for  examination  and  report.  The  persons  bringing  the 
charges,  and  Mr.  Keece,  were  asked  to  present  their  case  to  me 
at  Denver,  on  August  'i,  189G,  and  the  al!i davits  then  presented 
were  carefully  considered,  and  a  report  made  to  the  governor 
on  August  2G,  which  stated  that  the  evidence  presented  did  not 
constitute  good  grounds  for  the  removal  of  the  commissioner, 
and  the  governor,  upon  receiving  such  report  from  me,  denied  the 
petition  for  removal. 

On  June  11,  189(5,  The  Consolidated  Home  Supply  Ditch  and 
Reservoir  Company,  in  an  appeal  to  this  office  from  the  decision 
and  order  of  A.  L.  Emigli,  superintendent  of  irrigation  of  division 
No.  1,  represented  that  it  was  the  owner  of  the  Home  Supply 
ditch,  the  George  Rist  ditch  and  two  reservoirs,  and  was  desirous 
of  using  the  apj)roi)riati()ns  of  the  said  ditches  interchangeably, 
as  their  necessities  might  require,  and  as  would  best  suit  their 
needs  and  the  convenience  of  the  stockholders  of  the  said  com- 
pany. 

It  was  also  represented  that  the  said  superint(Mident  of  irri- 
gation had  refused  to  allow  any  of  the  said  approju-iation  of  the 
George  Rist  ditch  to  flow  in  the  Home  Supj>ly  ditch,  and  for 
this  r(^as()n  a])j)eal  was  taken  to  the  state  <'ngineer. 

On  June  IG,  in  a  letter  to  The  Consolidated  Home  Supply 
Ditch  and  Reservoir  ( 'oiiipauy,  I  stated,  among  other  things,  that 
uj)on  examining  the  contract  lu'tween  Charles  and  Priscilla  T.uck- 
ingham,  j)arties  of  the  first  part,  and  The  Consolidated  Home 
Suj)i>ly  Ditch  and  Reservoir  Company,  parties  of  the  second  part, 
executed  October  8,  188S,  it  was  found  that  a  poi-tion  of  the 
George  Rist  ditch  was  conveyt^l  to  The  Consolidated  Home  Sup- 
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ply  Ditch  and  Reservoir  Company  with  the  reservation  that  the 
party  of  the  second  part  was  to  furnish  in  perpetuam  to  a  certain 
number  of  acres  of  land,  in  all  3,673  acres  of  land,  ''water  for 
irrigation  purposes  from  the  said  George  Rist  ditch  to  the  ex- 
tent of  the  appropriation  of  said  ditch,  as  the  same  is  now  or 
may  be  hereafter  established  by  the  decree  of  the  district  court;" 
and  as  there  was  no  evidence  submitted  to  establish  the  fact 
that  any  of  the  owners  of  the  lands  which  were  specified  in  the 
contract  as  requiring  water  from  this  Rist  ditch,  have  relin- 
quished their  claim  to  this  water,  or  have  consented  to  have  any 
of  it  diverted  from  its  original  use  and  applied  in  other  places, 
the  petition  would  be  denied  until  such  time  as  The  Consolidated 
Home  v^upply  Ditch  and  Reservoir  Company  could  show  by 
proper  evidence  that  such  diversion  was  legal. 
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CHAPTER  n. 


INTERNAL   IMPROVEMENTS. 

The  tenth  general  assembly,  in  appropriating  funds  for  in- 
ternal improvements  in  the  several  counties,  was  obliged  to  make 
a  general  reduction  in  the  amounts  requested  in  the  bills  which 
were  introduced,  and  the  result  has  been  that  in  many  instances 
the  counties  were  obliged  to  contribute  a  portion  towards  con- 
struction. However,  owing  to  close  competition  among  contrac- 
tors, all  improvements  under  the  supervision  of  this  department 
have  been  contracted  for,  with  the  exception  of  two,  and,  although 
the  prices  generally  have  been  unusually  low,  the  results  obtained 
are  highly  satisfactory. 

SAOTWCIIE    KESEUVOIR. 

This  matter  came  over  from  th(^  former  administration.  The 
reservoir  was  completed,  and  there  was  a  balance  due  the  con- 
tractor, but  it  was  insufficient  to  pay  the  bills  contracted  by  him 
for  labor  and  material. 

The  board  of  construction  met  on  April  18,  1805,  and  ap- 
pointed F.  Cogswell,  trustee,  vice  R.  A.  Southworth,  r(\*^igned, 
to  attend  to  the  settlement  of  all  claims  on  a  pro  rata  basis. 

Amount  of  claims  against  W.  E.  Dodge,  contractor,  |2. 772.33. 

Funds  remaining  in  state  to  a])])ly  on  the  work,  ^002.09. 

Percentage  ])ayable  to  each  creditor,  23.882  per  cent. 

The  trustee  was  ordered  to  pay  the  claims  on  the  above 
basis,  which  was  done. 

lUO  Kr.AXCO   COrXTY   liRlDCiE. 

House  bill  No.  34  appropriatc^l  ^4,000  for  the  construction 
of  a  state  bridge  across  the  White  riv(M-.  near  the  town  of 
Rangeley,  Rio  Blanco  county. 

Tho  board  of  construction  consisted  of  the  governor,  state 
engineer  and  th(^  chainnan  of  the  board  of  county  commissioners 
of  Rio  Blanco  county  (A.  J.  Yonker.  1895;  Ezra  Flemming,  1890), 
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A  careful  examination  of  the  river  was  made  by  the  board 
of  construction  on  May  15  and  16,  1895,  and  a  site  selected  on 
section  3,  township  4  south,  ranj^e  102  west,  at  a  point  where 
the  i-iver  has  a  strai<»ht  stretch  for  some  distance  ea(;li  side  of 
the  location  for  the  bridj^e,  the  prevalence  of  ice  ji^orj^es  in  the 
bends  of  this  river  dunnjj;  the  sprinjjj  months  demonstrating 
that  it  would  be  hazardous  to  locale  a  structure  close  to  one  of 
these  bends. 

Upon  receipt  of  proposals  it  was  found  that  the  state's  ap- 
propriation was  insufficient  to  pay  for  the  structure  and  the 
necessary  contiufi^ent  expenses,  and  Rio  Blanco  county  therefore 
j^niaranteed  to  j)ay  not  to  exceed  |4()()  towards  the  construction, 
which  amount  was  jjaid  uiK)n  completion  of  the  bridj^e. 

A  contract  was  awarded  to  The  Wrouj^ht  Iron  Bridge  Com- 
pany, of  Canton,  Ohio,  on  SeptemlxM*  10.  1S95,  for  the  construc- 
tion of  an  iron  span  12S  feet  in  length,  with  roadway  fourteen 
feet  wide;  the  sub-structure,  stone  abutments  thirteen  feet  high, 
with  wing  walls  resting  on  sixty-four  piles  and  grillage,  for  the 
sum  of  |;:{,S25. 

The  work  was  completed  and  accei)ted  in  February,  1896, 
the  severe  winter  weather  and  the  long  distance  from  the  rail- 
road having  delayed  the  work  considerably. 

^fr.  John  F.  Williamson  was  engineer  in  charge  of  construc- 
tion. 

STATEMENT  OF   EXPENDITURES. 


Appropriation  by  state  (H.  B.  No.  34)     

$       4,000  00 

Appropriation  by  county  of  Rio  Blanco 

400  00 

State  engineer,  expense  trip  to  locate  bridge 

$        68  80 
100  00 
3685 
23  48 
15  60 
2  80 
325  00 

3-825  00 
2  57 

Colorado  Fuel  and  Iron  Co.,  accepted  plans 

Aulls,  Hand  &  Patterson,  blue-prints,  etc., 

Advertising  for  plans  and  proposals 

Typewriting  contract  and  specifications 

State  engineer,  telegrams 

Jno.  F.  Williamson,  engineer  in  charge  construction 

Wrought  Iron  Bridge  Co.,  on  contract- 
by  state                         

$  3.425  00 
400  00 

by  county 

Balance  unexpended 

Total 

$  4,400  00 

1       4,400  00 
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SIMM  IT  COTNTY   UlillXJE. 

House  bill  No.  37  appropriated  |4,;"500  for  the  construction 
of  a  state  wa^jon  brid^c^  across  the  Blue  nver,  about  two  miles 
from  the  town  of  Ureckenridge,  in  Summit  county. 

The  board  of  construction  consisted  of  the  governor,  state 
engineer,  and  the  chairman  of  the  board  of  county  commissioners 
of  Summit  county  (D.  B.  Webster,  1895;  R.  C.  McKillip,  189G). 

On  .June  24,  1895,  an  examination  of  the  river  was  made,  and 
a  suitable  site  selected  just  below  the  present  condemned  county 
bridge,  about  two  miles  north  of  Breckenridge. 

An  iron  span  eighty  feet  in  length,  with  roadway  fourteen 
feet  in  the  clear,  provided  with  iron  floor  beams  and  fence,  was 
decided  on;  the  substructure,  stone  abutments  and  wing  walls 
resting  on  a  solid  gravel  and  boulder  foundation  about  four  feet 
below  low  water. 

The  contract  for  the  construction  of  the  bridge  was  awarded 
to  The  Kansas  City  Bridge  Company,  of  Kansas  City,  Mo.,  on 
December  19,  1895,  the  contract  price  being  |?>,575. 

The  bridge  was  completed  and  accepted  in  June,  189G. 

Mr.  George  B.  Walker,  deputy  United  States  mineral  sur- 
veyor, of  Breckenridge,  was  engineer  in  charge  of  construction. 

STATEMENT  OF   EXPENDITURES. 


Appropriation 

State  engineer,  two  trips  to  Breckenridge. 

Jno.  F.  Williamson,  work  on  plans 

Typewriting  contract  and  specifications  . . 

Advertising  for  plans  and  proposals 

Denver  Blueprint  Co.,  for  prints  

D.  B.  Webster,  inspection 

G.  B.  Walker,  inspection  and  engineering 

Kansas  City  Bridge  Co.,  on  contract 

Balance  unexpended 

Total 


12  35 
35  oo 
9  70 

22  01 

65 

25  00 

200  00 

3.575  00 

620  29 


$  4.500  00 


$   4,500  00 


4,500  00 


GUNNISON   COUNTY   BRIDGE. 

House  bill  No.  2.")()  appropriated  ^5,()()()  for  the  construction 
of  a  state  bridge  across  the  Cunnison  river,  about  one  mile 
south w(»st  of  (lunnison,  (lunnison  county. 

The  governor,  state  engineer,  and  the  chainnan  of  the  board 
of  county  commissioners  of  Gunnison  county  (D.  A.  McConn<'l]. 
1895:  James  Watt,  1S9<))  being  the  board  of  construction. 
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Two  sites  were  under  consideration  here,  and  the  matter  of 
location  was  canvassed  thoroughly  before  deciding  on  either. 
One  site  was  at  the  present  old  county  bridge  southwest  of  Gun- 
nison, and  the  other  was  about  three-quarters  of  a  mile  below 
it,  where  the  section  line  between  sections  3  and  10,  township 
49  north,  range  1  west,  New  Mexico  principal  meridian,  crosses 
the  Gunnison  river.  The  last  mentioned  site  was  finally  adopted, 
as  the  approach  to  the  structure  was  over  comparatively  level 
ground,  while  at  the  former  site  the  approach  from  the  west  is 
down  a  steep  hill  along  the  river  bluff,  where  the  snow  drifts 
badly  in  the  winter  and  spring  months. 

The  lowest  proposal  on  the  plans  submitted  was  from  The 
Kansas  City  Bridge  Company,  of  Kansas  City,  Mo.,  |o,000,  for  an 
iron  span  150  feet  in  length,  sixteen  feet  clear  width  between 
trusses,  with  an  approach  span  on  each  end  of  sixteen  feet;  the 
main  span  resting  on  tubular  piers  and  the  end  spans  on  pile 
bents.  This  })roposal  was  accepted  and  a  contract  awarded  on 
January  3,  189G.  It  was  afterwards  decided  to  strengthen  and 
enlarge  the  tubular  piers,  the  approach  spans  and  the  floor  of 
the  main  s})an,  and  the  sum  of  ,f  1,400  was  expended  in  addition 
to  the  original  contract,  the  price  for  said  additional  work  being 
based  on  the  figures  placed  upon  the  same  items  in  the  proposal 
submitted. 

The  tubular  piers  are  five  feet  in  diameter,  fifteen  feet  long, 
built  of  three-eighths-inch  metal,  with  six  piles  eighteen  feet  in 
length  driven  inside  each  tube  and  the  space  filled  with  concrete. 
The  tubes  extend  to  a  depth  of  seven  feet  below  the  bed  of  the 
river. 

This  bridge  was  completed  and  accepted  in  June,  189G. 

Mr.  David  M.  White,  C.  E.,  of  Grand  Junction,  was  en- 
gineer in  charge  of  construction. 
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STATEMENT  OF  EXPENDITURES. 


Appropriation  .._ 

State  engineer,  four  trips  to  Gunnison 

Colorarto  Fuel  and  Iron  Co.,  plans  and  blue-prints 

Denver  Blueprint  Co.,  prints 

Typewriting  .   ..  

Advertising  for  plans  and  proposals 

E.  A.  Sperry,  surveys  and  map  of  location 

H.  A.  Sumner,  telegrams,  etc 

David  M.  White,  inspection  and  surveys 

John  F.  Williamson,  oflBce  work  on  plans 

Kansas  City  Bridge  Co.,  on  contract 

Balance  unexpended 

Total 


3386 

32  50 

2  95 

18  30 

21  13 

22  50 
4  05 

220  70 
40  CO 

4,400   GO 
204    01 


$    5,000   00 


I  5,000   00 


5,000  00 


MESA  COUNTY   BRIDGE. 

House  bill  No.  211  appropriated  |7,500  for  the  construction 
of  a  bridge  across  the  Grand  river,  in  Mesa  county,  near  a  point 
called  "The  Narrows,'-  above  the  town  of  Palisades. 

The  board  of  construction  consisted  of  the  governor,  state 
engineer  and  B.  J.  Snyder,  chairman  of  the  board  of  county  com- 
missioners of  Mesa  county. 

It  was  evident  at  the  outset  that  the  state  fund  was  alto- 
gether too  small  to  build  such  a  structure  as  the  location  de- 
manded, and  careful  examinations  were  made  to  determine  on 
the  most  feasible  site.  The  point  selected  for  the  bridge  was 
near  the  foot  of  the  rapids  at  the  "Narrows,"  where  the  width 
across  the  stream  was  the  least,  and  wluM'e  the  travel  would 
be  accommodated  to  the  greatest  extent. 

Soundings  in  the  bottom  of  the  river  showed  an  underlying 
bed  of  lava  boulders. 

In  advertising  for  i)lans,  as  the  law  j)rovided,  it  was  specified 
that  one  main  span  across  the  cluunu^l  was  desired,  and  that  the 
available  fund  for  the  work  was  |10, ()()() — Mesa  county  having 
guaranteed  the  sum  of  not  to  exceed  13,000  towards  the  stru('tiii'(\ 
Upon  ado])ting  tlu^  ])lans  subniitt(Hl  by  The  Colorado  Fuel  and 
Iron  roin])any.  pi'0])osals  for  construction  were  I'cccivcd  wliich 
resulted  in  The  Wrouglit  Tion  Bridge  Company,  of  Caul  on.  Ohio. 
being  awarded  the  conti'act.  January  r*».  ISOO,  for  the  sniii  of 
S7,170.  Afterwards  the  board  considered  it  dosirabh^  to  modify 
the  plans  as  submitted,  to  the  extent  of  buildinir  a  li<*a\i<'r  main 
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span,  enlarging  the  size  of  the  masonry  piers  and  abutments  and 
substituting  a  forty-foot  plate  girder  for  the  same  length  of 
pile  trestle.  This  extra  work  was  paid  for  at  the  same  price 
per  i)ound  of  metal,  cubic  yard  of  masonry,  and  foot  board  meas- 
ure of  lumber,  as  the  material  in  the  first  plan  submitted,  and 
cost  the  sum  of  |1,680,  or  a  total  of  |8,850  for  the  entire  struc- 
ture as  built. 

The  completed  strudure  consists  of  one  main  span  over  the 
channel  -20  feet  in  length,  with  roadway  sixteen  feet  in  width. 
The  upstream  truss  being  constructed  heavier  to  allow  for  the 
carrying  of  an  iri-igation  water  pipe,  as  provided  by  the  legisla- 
tive act,  the  extra  load  j)r()vided  for  being  'M)0  ])ounds  per  lineal 
foot.  East  of  the  main  span  extends  a.  forty-foot  plate  girder, 
reaching  to  an  abutment  at  the  end  of  the  bridge.  West  of  the 
main  span  is  a  twenty-foot  span  of  trestle  also  resting  on  an 
abutment.  Under  each  end  of  the  main  si)an  is  a  stone  pier 
live  feet  wide  and  twenty-two  feet  long  at  the  top,  the  west 
pier  twenty  feet  and  the  east  pier  twenty-four  feet  in  height,  both 
being  constructed  with  an  ice-breaker  nose. 

The  bridge  was  completed  and  accepted  in  August,  1896. 

Mr.  John  F.  Williamson  very  ably  attended  to  the  engineer- 
ing and  inspecting  during  the  entire  construction. 

STATEMENT  OF  EXPENDITURES. 


Appropriation  by  state  (H.  B.  No.  211) 

Appropriation  by  county  of  Mesa 

State  engineer,  four  trips  to  bridg^e 

Colorado  Fuel  and  Iron  Co..  plans  and  blue-prints.. 

Advertising  for  plans  and  proposals 

Typewriting 

Denver  Blueprint  Co.,  prints 

H.  A.  Sumner,  telegrams 

Jno.  F.  Williamson,  assistant  engineer 

Wrought  Iron  Bridge  Co.,  on  contract- 
by  state 

by  county 

Total 


$  7,016  74 
1,833  26 


48  80 
33  00 
22  21 
24  20 
3  30 
65 
351  10 


8,850  00 


$  9-333  26 


7,500  00 
1,833  26 


$       9.333  26 
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I'HOWKKS    <'()(  XrV    KIIIIXJK. 

Senate  bill  No.  2:^5  appropriated  |5,000  for  the  purpose  of 
con  struct  in  J]:  a  state  bndp:e  across  tlie  Arkansas  river,  in  Prow- 
ers county,  on  the  west  line  of  range  44. 

The  board  of  construction  consisted  of  the  j?ov(^rnor,  state 
enpneer  and  the  chairman  of  the  board  of  county  commissioners 
of  Prowers  county  (H.  A.  IVttee,  1895;  S.  J.  Hij?bee,  189()). 

The  west  line  of  range  44  crosses  the  river  opposite  the 
town  of  Carlton,  at  a  favorable  point  to  construct  a  bridge,  and 
the  board  of  construction,  on  October  '^,  189G,  decided  on  the 
range  line  as  the  location  for  the  bridge. 

The  contract  for  construction  was  awarded  to  The  Wrought 
Iron  Bridge  Company,  of  Canton,  Ohio,  on  December  19,  1895, 
for  |7,500,  of  which  amount  the  county  of  Prowers  guaranteed 
the  board  a  sum  not  to  exceed  |3,000. 

The  structure  consists  of  seven  spans  of  combination  truss. 
Each  span  ninety-eight  feet  six  inches  over  all,  roadway  sixteen 
feet  in  the  clear.  Each  pier  is  constructed  of  fourteen  piles  well 
driven  into  the  river  bottom  and  encased  with  three-inch  plank, 
and  the  inside  filled  with  broken  stone  and  brush. 

Mr.  E.  C.  Hawkins,  C.  E.,  of  Lamar,  Colo.,  was  engineer  and 
inspector  during  the  construction  of  the  bridge. 

STATE^IENT  OF   EXPENDITURES. 


Appropriation  by  state  (S.  B.  235) 

1      5,000  00 
2,810  56 

Appropriation  by  county  of  Prowers 

State  engineer,  trip  to  Carlton  to  locate  bridge 

1       ao  85 

22  21 

13  30 

4  20 

250  00 

7.500  00 

Advertising  for  plans  and  specifications 

Typewriting  contract  and  specifications 

Blue-prints. 

E.  C.  Hawkins,  engineer  and  inspector  . 

Wrought  Iron  Bridge  Co..  on  contract- 
by  stete..                     .                          

1  4-6S944 
2,810  56 

by  county                     .                            .... 

Total 

$  7,810  56 

1      7.810  56 
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MORGAN  COUNTY  BRIDGE. 

House  bill  No.  277  appropriated  |3,000  for  the  purpose  of 
constructing^  a  state  bridoe  across  the  South  Platte  river,  in 
Morj;an  county,  at  or  near  the  town  of  Orchard. 

The  governor,  state  engineer  and  the  chairman  of  the  board 
of  county  commissioners  of  Morgan  county  (J.  P.  Currie,  1896) 
(•oi5ij)rised  the  board  of  construction. 

This  bridge  was  located  February  19  and  20,  1896,  at  a  point 
nearly  opposite  the  town  of  Orchard,  and  the  contract  for  its 
construction  was  awarded  to  F.  E.  Baker,  of  Fort  Morgan,  on 
April  8,  1806.  for  the  sum  of  12,725. 

The  structure  is  a  pile  trestle  1,040  feet  in  length,  with  a 
roadway  twelve  feet  wide,  and  a  substantial  railing  on  each  side. 
Bents  with  three  piles  in  each  are  driven  every  twenty  feet  and 
well  sway-braced. 

The  board  allowed  Mr.  Baker  a  bill  of  |75  for  extra  work 
done  on  the  wings  at  each  end  of  the  bridge,  and  for  extra 
sway-bracing  of  the  channel  bents. 

Mr.  Henry  Igo  inspected  the  work  during  construction. 

STATEMENT  OF  EXPENDITURES. 


Appropriation 

W.  L.  Holbrook,  services  locating  bridge 
R.  S.  Sumner,  services  locating  bridge... 

W.  B.  Burtis,  adopted  plans 

State  engineer,  trip  to  Orchard 

Advertising  for  plans  and  proposals 

Denver  Blueprint  Co.,  prints 

Typewriting 

Henry  Igo,  inspector  of  construction 

F.  E.  Baker,  on  contract... 

F.  E.  Baker,  extras 

Balance  in  fund  unexpended 

Total 


24  55 
15  00 

25  00 
3  50 
6  86 
3  00 

21  65 

100  00 

2,725  00 

75  00 

44 


$  3,000  00 


3,000  00 


3,000  00 


WILLOW  CREEK  CHANNEL  AND  LEVEE. 

House  bill  No.  33  appropriated  |6,000  for  the  purpose  of 
straightening  and  changing  the  channel  of  Willow  creek,  to  crib 
and  construct  a  levee  along  the  same,  at  and  adjoining  the  city  of 
Creede,  Mineral  county. 

The  governor,  state  engineer  and  chairman  of  the  board  of 
county   commissioners   of   Mineral   county    (Frank   E.   Wheeler, 
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1895;  Dan.  W.  Soward,  1896)  were  designated  as  the  board,  of 
construction. 

Surveys  to  locate  this  improvement  were  made  in  September, 
1895,  by  Dietrick  &  ^litchell,  civil  engineers,  of  Creede. 

The  city  of  Creede  was  delayed  in  procuring  rights-of-way 
across  tow  n  lots,  and  active  construction  did  not  begin  until  1896. 

The  city  of  Creede,  being  the  lowest  bidder,  was  awarded 
the  contract  on  February  13,  1896,  upon  the  following  schedule 
of  prices: 

Earth  excavation,  15  cents  per  cubic  yard. 

Loose  rock,  25  cents  per  cubic  yard. 

Solid  rock,  |1  per  cubic  yard. 

Crib  logs,  6  cents  per  lineal  foot. 

Tie  logs,  7  cents  i)er  lineal  foot. 

Piling  driven,  10  cents  per  lineal  foot. 

Plank,  |18  per  1,000  feet,  board  measure. 

The  work  was  completed  in  September,  1896,  and  was  ac- 
cepted by  the  board. 

Edw.  L.  Jones,  C.  E.,  of  Alamosa,  was  engineer  and  inspector 
during  construction. 

STATEMENT  OF   EXPENDITURES. 


Appropriation 

f 

6,000  00 

State  engineer,  two  trips  to  Creede 

1        29  55 

Dietrick  &  Mitchell,  location  surveys  and  map... 

189  00 

Typewriting 

25  35 

Denver  Blueprint  Co.,  prints 

8  ^s 

Advertising  for  proposals 

II  58 

Edw.  L.  Jones  and  assistants,  engineering  and  inspection 

620  00 

City  of  Creede ,  on  con  tract 

5,116  17 

Total                     .                     

1  6,000  00 

1 

.TT'ANITA  AND  FAGOSA  SPRINGS  ROAD. 

Senate  bill  No.  96  appro])riated  f5,000  for  the  purpose  of 
constructing  a  wagon  road  from  a  point  on  The  Denver  &  Rio 
Grande  Railroad,  known  as  Juanita,  to  Pagosa  Springs,  the 
county  seat  of  Archuleta  county. 

The  governor,  state  engineer  and  chairman  of  the  board  of 
county  commissioners  of  Archuleta  county  (Mr.  A.  G.  Boone, 
1896)  constituted  the  board  of  construction. 

In  April,  1896,  :Mr.  R.  A.  Howe,  C.  E.,  of  Pagosa  Springs, 
was  employed  by  the  board  to  make  a  location  of  the  road,  with 
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instructions  to  limit  the  grade  to  (3  per  cent.,  and  to  adopt  a  road- 
bed at  least  nine  feet  in  \vidtli. 

The  distance  from  Pagosa  Springs  to  Juanita  was  found  to 
be  24.0  miles,  but  as  :i.(j  miles  of  this  distance,  at  the  north  end, 
was  over  the  present  county  road,  but  twenty-one  miles  remained 
to  construct. 

Pr()j)osals  were  received,  and  the  contract  awarded  to  Archu- 
leta &  Taylor,  of  I*agosa  Springs,  on  June  1,  1S!)(),  for  the  sum 
of  14,200. 

The  road  from  l*agosa  Sj)rings  south,  for  a  distance  of  eleven 
miles,  is  over  a  rolling  country,  easy  of  construction.  The  re- 
maind(»r  of  the  distance  to  Juanita  is  along  the  San  Juan  river, 
with  one  exception,  where  a  detour  is  nuide  to  avoid  a  bad  shale 
blurt"  on  the  river's  edge.  Several  bluff  points  are  encountered 
along  the  river,  but  the  line  is  held  to  the  west  side  until  within 
one  mile  of  Juanita,  where  it  crosses  the  San  Juan  river  on  a 
combination  span  of  seventy  feet,  and  forty  feet  of  pile  trestle. 

Immediately  north  of  Juanita  the  Navajo  creek  is  crossed 
with  a  combination  span  of  sixty  fe€4  in  length,  lioth  truss  spans 
rest  on  ])ile  j)iers,  encased  with  j)lank  and  fill(Hl  with  rock. 

The  road  was  completed  in  November,  189G. 

Mr.  R.  A.  Howe  was  inspector  during  construction. 

STATEMENT  OF   EXPENDITURES. 


Appropriation 

$      5>ooo  00 

State  engineer,  three  trips  to  inspect  line 

R.  A.  Howe  and  party,  locating  road 

H.  G.  Denniston.  office  work 

Typewnting                       

1        92  S8 

466  50 
15  00 
18  50 
10  72 
4  50 

191    ID 

80 

3,300  00 

900   00 

Advertising  for  proposals 

Denver  Blueprint  Co.,  prints 

R.  A.  Howe,  inspector  of  construction 

H.  A.  Sumner,  telegrams 

Archuleta  &  Taylor,  advances  on  contract 

♦Balance  unexpended 

Total 

$    5,000   00 

$      5,000  00 

=  This  amount  due  contractors  upon  acceptance  of  road  by  board. 


GRAND  COUNTX  ROAD. 
House  bill  No.  16  appropriated  |10,000  for  the  purpose  of 
constructing  a  wagon  road  in  Grand  and  Boulder  counties,  upon 
the  following  described  route,  as  near  as  XJiacticable,  to-wit: 
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Coiiiinciuiiiii-  on  \\\v  count  v  road,  in  (Irand  connly.  \\lii<'li 
leads  from  Hot  Sulphnr  Sprin<;s  to  (irand  lake,  ncai-  where  the 
South  Fork  of  the  Grand  river  unites  with  Grand  rivcM-;  from 
thence  up  and  al<m<j^  the  South  Fork  of  Grand  river  to  the 
mouth  of  Ara])ahoe  creek;  thence  by  the  most  i)racticable  route 
to  the  Buchanan  Pass,  and  thenc(^  from  Beaver  Bark  and  the 
most  practicable  route  to  the  town  of  Ward,  in  Boulder  county. 

The  board  of  construction  consisted  of  the  state  enjjineer 
and  the  chairman  of  the  board  of  county  commissioners  of  the 
county  of  Grand  (Thos.  E.  I*haro,  1895)  and  the  county  of  Boulder 
(H.  H.  Burch,  1895). 

Mr.  W.  B.  Lawson,  civil  engineer,  was  employed  in  Au<,nist, 
1895,  to  make  a  location  of  the  road  and  prepare  an  estimate  of 
the  cost  of  the  same. 

The  line  was  found  to  be  35.1  miles  in  length,  1.3.7  miles 
being  in  Boulder,  and  21. 4  miles  in  Grand  county. 

The  maximum  grade  decided  upon  by  the  board  was  8  per 
cent.,  but  it  was  found  necessary  in  several  places  to  increase  this 
to  10  per  cent,  for  short  distances,  and  from  the  top  of  the  main 
range  east,  for  a  distance  of  4,100  feet,  the  grade  adopted  was 
slightly  in  excess  of  11  per  cent. 

Proposals  for  construction  were  received  on  tTuly  1,  1890,  on 
three  forms  of  construction,  and  the  lowest  bids  were  as  follows: 

For  a  roadbed  eight  feet  wide,  .^27,221.(17,  Orman  &  Crook, 
Pueblo. 

For  a  roadbed  nine  feet  wide,  |32,00(),  Hansen  &  Coffin.  Long- 
mont. 

For  a  roadbed  ten  feet  wide,  J?35,000,  Hansen  &  Coffin,  Long- 
mont. 

The  counties  of  Boulder  and  Grand,  not  guaranteeing  the 
amount  recjuired  in  excess  of  the  available  fund  in  state  treasury. 
nothing  further  was  done  with  this  im]H*ovement. 

.STATEMENT  UF  EXrENDITrUES. 


Appropriation 

1 

10,000  00 

W,  B.  Lawson  and  party,  expense  of  survey 

State  engineer,  two  trips  over  line  of  road                        

$   1,302  66 
26  10 

3  90 

16  00 

8.651  34 

Advertising  for  proposals 

Tvpewriting                                                  

Balance  unexpended . 

Total 

1 10,000  00 

1 

10  000  00 
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SAN  JUAN  COUNTY  ROAD. 

Senate  bill  No.  101  appropriated  |7,500  to  construct  a  wagon 
road  from  Molus  lake,  San  Juan  count}'  along  the  route  of  the 
old  Baker  trail  to  a  i)oint  on  the  Rico-Rockwood  wagon  road, 
where  the  Baker  trail  intersects  the  same  in  La  Plata  county;  or 
the  most  practicable  route  the  survey  may  determine  between  the 
said  points. 

The  governor,  state  engineer  and  the  chairman  of  the  board 
of  county  commissioners  of  San  Juan  county  (Thos.  A.  Gifford, 
1895;  Jos.  Bordeleau,  189G)  and  La  Plata  county  (C.  E.  Hamp- 
ton, 1895;  n.  R.  Ricker,  189G)  were  the  board  of  construction. 

The  country  over  which  this  road  is  built  is  in  the  highest 
places  over  11,000  feet  above  sea  level,  and  is  a  series  of  ridges 
and  deep  valleys.  The  total  rise  and  fall  for  the  17.27  miles  con- 
structed being  5,1J50  feet.  The  grade  is  8  per  cent.,  with  the 
exception  of  a  short  distance  east  of  "Coal  Bank  Hill,"  where  10 
per  cent,  was  adopted  to  save  heavy  work. 

The  location  of  this  load  was  in  charge  of  L.  R.  Hope,  C.  E., 
and  was  commenced  in  July,  1895,  and  upon  making  up  an  ap- 
proximate estimate  of  cost,  based  on  a  ten-foot  roadbed,  it 
amounted  to  |15,572.  and  the  two  counties  of  San  Juan  and  La 
Plata  not  guaranteeing  the  amount  over  and  above  the  fund  in 
the  state  treasury,  the  matter  was  postponed  until  1896. 

Proposals  were  received  on  June  11,  1890,  for  the  construc- 
tion of  the  road,  bidders  having  been  requested  to  make  their 
proposals  for  three  forms  of  construction,  viz.:  for  a  roadbed 
eight  feet,  nine  feet  and  ten  feet  in  width. 

The  board  accepted  the  bid  of  Grant  &  Martin,  of  Denver, 
for  an  eight-foot  roadbed,  at  a  price  of  |8,445  for  the  entire  line. 
August  1,  1896,  the  contract  was  awarded  to  them,  and  permission 
having  been  granted,  the  work  w^as  sub-let  to  La  Count  &  Hoover, 
of  Durango. 

W.  L.  Holbrook,  assistant  engineer,  was  in  charge  of  the 
construction,  and  revised  portions  of  the  line,  where  it  was 
deemed  advisable,  and  remained  on  the  work  until  it  was  all 
completed,  with  the  exception  of  the  finishing  of  the  one  and  one- 
half  miles  at  the  north  end. 

The  early  snows  have  so  far  prevented  an  examination  of  the 
road  by  the  board  of  construction,  and  the  money  guaranteed  by 
the  two  counties  has  up  to  this  time  not  been  paid  to  the  con- 
tractors, although  very  little,  if  any,  work  can  remain  to  complete 
the  road  according  to  ijie  contract. 
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STATEMENT  OF  EXPENDITURES. 


Appropriation  by  state 

Appropriation  by  county  of  Sa  n  Juan 

Appropriation  by  county  of  La  Plata 

L.  R.  Hope  and  party,  location  of  line 

S      7i5oo  00 

1,222  50 

1,222  50 



1      991  17 

Ofl&ce  work  on  estimates.                            

122  00 

23  25 

State  engineer,  two  trips  to  Silverton 

Typewriting 

Advertising  for  proposals 

Blue-prints 

27  30 

21  56 

60 

2  95 

309  15 

H.  A.  Sumner,  telegrams 

W.  L.  Holbrook.  engineer  and  inspector 

Grant  &  Martin,  on  contract- 

by  the  state 

$  6,000  00 
1,222  50 

Due  from  La  Plata  county 

Due  from  San  Juan  county 

1,222  50 

8,445  00 

Balance  unexpended                    

202 

Total 

$  9.945  00 

$       9,945  CO 

GILPIN   COT'NTY    ROAD. 

House  bill  No.  291  appropriated  $4,000  for  the  purpose  of 
constructing  a  wagon  road  over  the  most  practicable  route,  from 
a  point  near  Miller's  house,  in  Gilpin  county  (where  the  county 
road  turns  to  Missorisi  lake)  by  following  the  present  trail  through 
Miller's  ranch;  thence  along  Clear  creek  over  the  most  feasible 
route  to  the  junction  of  Clear  creek  with  Pine  creek;  thence 
along  said  Pine  creek  over  the  most  feasible  route  to  the  town  of 
Apex  or  Pine  City. 

The  governor,  state  engintn^r  and  chairman  of  the  board  of 
county  commissioners  of  Gilpin  county,  Ed.  C.  Hughes,  consti- 
tuted the  board  of  construction. 

In  April,  1800,  :Mr.  H.  G.  Denniston,  C.  E.,  was  employed  to 
make  a  location  of  the  road,  and  on  June  4  proposals  were  re- 
ceived for  its  construction. 

The  lowest  bid  was  from  Grant  &  Martin,  of  Denver,  for  the 
sum  of  $/J,14o,  and  a  contract  was  awardc^d  to  them  on  June  S, 
1896.  For  changes  in  the  line  after  the  contract  was  awarded, 
whereby  improvements  wovo  made,  the  board  allowed  the  con- 
tractors extra  bills  to  the  amount  of  ^.'^'^O. 

The  road  was  completed  and  accepted  in  August.  1890. 

The  total  length  of  road  built  was  4.79  miles. 
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The  maximum  grade,  8  per  cent. 

H.  G.  Denniston,  C.  E.,  of  Denver,  was  engineer  in  charge  of 
construction. 

STATEMENT  OF  EXPENDITURES. 


Appropriation  by  state 

Appropriation  by  county  of  Gilpin 

State  engineer,  two  trips  to  Pine  Creek 

Surveys  in  locating  the  road 

H.  G.  Denniston  and  assistants  on  construction 

Typewriting 

Advertising  for  proposals 

J.  S.  J.  Lallie,  steel  Upe 

Blue-prints 

E.  C.  Hughes,  inspection 

Grant  &  Martin,  on  contract- 
by  state 

by  Gilpin  county 

Total 


$  3.369  75 
155  25 


14  20 
169  75 
393  00 

15  60 

4  50 

7  00 

I  20 

25  00 


3.525  00 


I  4.155  25 


$       4,000  00 
155  25 


I       4.155  25 


COSTILLA  COUNTY  ROAD. 

House  bill  No.  158  approj^riated  $3,000  "for  the  purpose  of 
constructing  a  wagon  road  in  Costilla  and  Huerfano  counties." 

The  route,  as  described  in  the  legislative  bill,  starts  in  Cos- 
tilla county,  at  the  junction  of  Indian  and  Sangre  de  Cristo  creeks 
and  follows  Indian  creek  to  the  summit  of  the  Sangre  de  Cristo 
range,  and  thence  down  another  Indian  creek,  in  Huerfano  count}', 
to  near  the  northeast  quarter  of  the  southeast  quarter  of  section 
three,  township  thirty  south,  range  sixty-nine  west. 

The  governor,  state  engineer  and  chairman  of  the  board  of 
county  commissioners  of  Huerfano  county  (E.  A.  Lewis,  1896) 
and  Costilla  county  (Wm.  H.  Meyer,  1896)  were  the  board  of  con- 
struction. 

A  survey  was  made  in  May,  1896,  by  H.  G.  Denniston,  as- 
sistant engineer,  and  estimates  of  approximate  cost  prepared. 

Proposals  were  received  July  8,  1896,  for  the  construction 
of  the  road.  The  lowest,  from  Grant  &  Martin,  for  |2,74.5,  was 
accepted,  conditioned  upon  the  counties  guaranteeing  the  pay- 
ment of  |250  each,  to  provide  for  a  probable  shortage  in  the  funds 
after  the  necessary  expejises  w^ere  paid. 
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As  the  counties  iiaiued  refused  to  guarantee  this  sum,  the 
contract  was  not  awarded,  and  no  further  work  was  done. 

STATEMENT  OF   EXPENDITURES. 


Appropriation 

H.  G.  Denniston  aud  party,  surveys  to  locate  road 

State  engineer,  expenses,  telegrams  and  railroad  fare 

Typewriting 

Advertising  for  proposals.* 

Blueprints _ 

Balance  unexpended 

Total.. 


I   459  95 

9  70 
15  70 
5  95 
3  00 
2,505  70 


$  3,000  00 


$   3,000  00 


I   3,000  00 


BELLVUE  AND  STEAMBOAT  SPRINGS   ROAD. 

Senate  bill  No.  151  appropriated  |15,000  for  the  purpose  of 
constructing  a  wagon  road  from  Bellvue,  in  the  county  of  Lari- 
mer, to  Steamboat  Springs,  in  the  count}'  of  Routt,  upon  the  fol- 
lowing described  route,  as  near  as  practicable,  to-wit: 

Commencing  at  J^ellvue,  about  eight  miles  west  of  Fort  Col- 
lins; thence  running  in  a  westerly  direction  along  and  near  the 
valley  of  the  Cache  la  Poudre  river,  to  the  mouth  of  Roaring 
creek;  thence  in  a  northwesterly  direction  along  and  near  the 
valley  of  Roaring  creek  to  the  Larimer  river;  thence  in  a  westerly 
direction  across  the  Medicine  15ow  range,  by  the  most  practicable 
route,  until  it  connects  with  the  first  main  traveled  road  running 
in  a  westerly  direction  in  North  Park;  thence  in  a  westerly  direc- 
tion to  the  summit  of  the  Continental  Divide  and  boundary  line 
between  Larimer  and  Routt  counties;  thence  in  a  southwesterly 
direction  along  and  near  tlu^  valley  of  Soda  creek  to  Steamboat 
Springs,  Routt  county. 

While  it  was  evidently  the  intention  of  the  framers  of  the 
bill  that  the  road  would  be  built  from  Bellvue  west  up  the  caiion 
of  the  Cache  la  Poudre  river  to  the  mouth  of  Roaring  creek,  a 
careful  examination  of  this  ])ortion  of  the  cont(Miiplated  route 
convinced  the  board  tliat  it  was  not  a  i)racticable  route,  with  any 
reasonable  expenditure  of  money,  and  as  the  bill  provided  that 
the  line  should  be  built  "as  near  as  practicable"  to  this  valley, 
th(^  board  of  const rmtion  considered  itself  emp()N\('r(»d  to  select  a 
practicable  route  outside  of  the  canon  ])ro])er,  if  one  could  be 
found,  which  would  meet  the  requirements  of  the  act.  Both 
sides  of  tlie  river  were  thoroughly  examined  between  Bellvue  and 
the  Roiii'ing  creek,  and  the  line  finnlly  ;ul<)])ted  follows  tlu^  al- 
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readj  constructed  county  road  from  Bcllvue  to  Livermore,  and 
thence  west  to  Yockey's  saw  mill,  where  construction  work  was 
commenced.  From  this  saw  mill  the  line  gradually  ascends  to  the 
high  divide  between  the  Toudre  and  Larimer  rivers  and  down 
Deadman  gulch  to  the  Larimie  river.  Crossing  this  stream,  the 
line  follows  up  Mclntyre  creek  to  Ute  pass,  and  thence  down 
the  mountain  side  to  North  Park.  Across  the  park  no  construc- 
tion work  was  done.  From  the  west  side  of  the  park  the  line 
follows  up  Grizzly  creek,  and  its  tributaries,  to  the  Continental 
Divide,  and  down  the  western  slope  to  Steamboat  Springs. 

W.  B.  Lawson,  C.  E.,  was  employed  to  locate  the  line  east  of 
North  I*ark.  and  J.  C.  Kennedy,  C.  E.,  the  portion  west  of  the 
park,  the  counties  of  Larimer  and  Koutt  each  paying  its  propor- 
tion of  the  expense  of  this  survey,  as  provided  in  the  act  appro- 
priating the  money  for  the  improvement. 

The  total  length  of  the  line  to  construct  was  50.2.^  miles, 
and  the  lowest  proposal  received  was  from  S.  E.  Moore,  of  Fort 
Collins,  for  $1(),000.  The  counties  of  Larimer  and  Koutt  having 
guaranteed  the  payment  of  ^1,500  towards  this  work  to  insure 
sufficient  money  for  its  completion,  the  contract  was  awarded 
to  Mr.  Moore,  on  August  10,  ISlKi. 

Much  of  the  work  was  sub-let  to  residents  of  the  two  counties, 
and  construction  was  i)ushed  to  insure  its  completion  before 
winter.  Unusually  early  snows,  however,  prevented  its  comple- 
tion, and  work  was  stoi)j)ed  about  December  1,  when  it  was  esti- 
mated that  about  .^800  was  required  to  complete  the  entire  line. 

At  a  meeting  of  the  board  of  construction,  on  December  5, 
ISOn,  it  was  decided  that  ov.ing  to  the  advanced  state  of  the  work, 
the  completer!  portions  would  be  received,  and  the  amount  re- 
maining in  the  state  fund  be  paid  to  the  contractor.  It  was  also 
decided  that  a  guarantee  should  be  given  by  the  counties 
that  they  would  withhold  an  amount  sufficient  to  insure  the  com- 
pletion of  the  road  in  the  spring  from  their  appropriations  for 
this  purpose. 
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STATEMENT  OF   EXPENDITURES. 


Appropriation  by  state 

Appropriation  by  counties  ...  

Typewriting- 

Advertising 

State  engineer,  trip  of  inspection... 
W.  B.  Lawson,  trip  of  inspection... 
Office  work,  profiles,  estimates,  etc. 

Telegrams  and  blue-prints 

S.  E.  Moore,  on  contract- 
by  state 

*by  counties 

Total 


$14,787  63 
1,212  37 


30  30 
16  37 
54  50 
60  50 
41  00 
9  70 


1 16.000  00 


$16,212  37 


$     15.000  00 
1,212  37 


$     16.212  37 


*NoTE— A  portion  of  the  amount  due  from  counties  held  until  road  is  completed. 


PHILLIPS   ClJUNTY  ARTESIAN   WELL. 

Senate  bill  No.  IBT  appropriated  the  sum  of  $5,000,  or  so 
much  thereof  as  was  necessary,  for  the  purpose  of  sinking  an 
artesian  well  at  some  point  to  be  selected,  as  hereinafter  pro- 
vided, within  the  territory  embraced  in  the  counties  of  Phillips, 
Sedgwick,  Logan,  Washington  and  Yuma,  for  the  purpose  of  test- 
ing the  flow  of  artesian  water  for  irrigating  purposes,  and  to 
irrigate  state  lands. 

The  board  of  construction  was  composed  of  the  state  en- 
gineer and  the  chairmen  of  the  boards  of  county  commissioners 
of  the  following  counties: 

Phillii)s  county— M.  D.  Copp,  1805;  M.  D.  Copp,  L^Od. 

Sedgwick  county— C.  M.  Harris,  181)5;  P.  B.  Woodhams,  1890. 

Logan  county — Jos.  Cramer,  1895;  Wesley  Desellem,  1890. 

Washington  county— Wm.  Little,  1S95;  E.  W\  Clark,  1890. 

Yuma  county— M.  M.  Dickson,  1S<).');  M.  M.  Dickson,  189(). 

The  board  met  first  at  llolyoke,  Phillips  county,  on  August 
21.  1895,  and  canvasscnl  the  question  of  location,  deciding  on  the 
east  half  of  section  10,  townshij)  7  north,  range  44  west,  land 
belonging  to  the  state  and  lying  about  one  and  on(»-lialf  miles 
east  of  Holyoke. 

The  contract  was  awarded  to  J.  C.  Swan,  of  Greeley,  on 
April  1,  1890,  he  agreeing  to  sink  1..300  feet,  casing  the  well  with 
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six-inch  oil-well  casiug,  for  the  sum  of  $4,500,  and  any  further 
depth  beyond  1,300  feet  with  same  sized  casing  at  $3.50  per 
lineal  foot. 

Work  was  prosecuted  diligently  from  about  May  1  until  in 
August,  without  being  able  to  get  below  a  depth  of  310  feet,  on 
account  of  the  beds  of  gravel,'  sand  and  clay,  encountered  below 
115  feet,  in  which  was  found  an  abundant  supply  of  water.  All 
known  expedients  were  tried  to  sink  below  this  depth  without 
success,  and  the  contractor  having  notified  this  office  that  further 
work  was  useless  at  that  place,  the  board  of  construction,  at  a 
meeting  held  at  Holyoke,  on  November  28,  1890,  concluded  to 
abandon  further  experiments,  and  pay  the  contractor  for  the  work 
already  don(\  leaving  a  ttni-inch  casing  in  the  well  to  a  depth  of 
224  feet,  instead  of  the  six-inch,  which  was  contracted  for. 

The  setth^ncmt  for  work  done,  on  a  pro  rata  basis,  with  the 
larger  casing,  was  estimated  at  |2,008,  which  amount  was  al- 
lowed the  contractor. 

The  abundance  of  water  and  the  gravel  formations  here,  while 
preventing  further  work  in  sinking  a  well,  prove  that  this  section 
of  the  state  has  an  abundant  supply  of  underground  water, 
which,  if  raised  c]iea])ly  to  the  surface,  will  go  far  towards  assist- 
ing in  the  settlement  of  the  country. 

FORMATIONS   PENETRATED. 


Thickness  of 

Strata 

Depth  from 
Surface 

Material 

I  foot 

I  foot 
3  feet 

..Soil 

2  feet 

Decomposed  magnesian  limestone 

5  feet 

8  feet 

Quicksand 

107  feet 

115  feet 

Clay 

15  feet 

130  feet 

Fine  gravel,  filled  with  water 

20  feet 

.Clay 

15  feet 

165  feet 

(Coarse  gravel,  filled  with  water,  which  raises  to 
I        within  115  feet  of  surface. 

10  feet 

175  feet 

Yellow  clay 

5  feet 

180  feet 

Quicksand 

5  feet 
39  feet 

185  feet 

Sandy  clay 

224  feet 

(  Coarse  gravel,  filled  with  water;  strong  flow;  raises 
(     to  within  115  feet  of  surface 

4  feet 
52  feet 

228  feet 
280  feet 

.Boulder  bed 

Coarse  gravel 

8  inches 

280  feet  8  inches 
301  feet  8  inches 
310  feet 

Cemented  gravel  or  sandstone 

21  feet 

Clay 

8  feet  4  inches 

Quicksand 
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STATEMENT  OF   EXPENDITURES. 


Appropriation 

State  engineer,  three  trips  to  Holj'oke 

Advertising  for  proposals,  twice 

Typewriting 

R.  S.  Sumner,  office  work 

M.  D.  Copp,  inspection 

♦Balance  in  fund 

Total 


21  70 
70  16 
31  S5 
ID  00 
52  00 
4,814  29 


I  5,000  00 


5,000  00 


5,000  00 


♦Settlement  made  with  contractor  by  board  for  work  done ;  $2,008.00  will  be  paid  him 

on  a  pro  rata  basis. 


CONEJOS   COUNTY   ARTESIAN   WELL. 

House  bill  No.  5  appropriated  |2,o00,  or  as  much  thereof 
as  was  necessary,  for  the  purpose  of  sinking  an  artesian  well 
in  section  29,  township  33  north,  range  9  east  of  the  New  Mexico 
principal  meridian,  in  Conejos  county. 

The  board  of  construction  consisted  of  the  governor,  state 
engineer  and  the  chainnan  of  the  board  of  county  commissioners 
of  Conejos  county  (M.  B.  Colt,  1895;  J.  B.  Chapman,  1896). 

This  section  is  the  one  on  which  the  town  of  Antonito  is 
located,  and  in  this  part  of  the  San  Luis  valley  no  wells  with 
an  artesian  flow  have  ever  been  sunk.  It  was  considered  doubt- 
ful about  being  able  to  get  a  flow,  and  in  order  to  take  advan- 
tage of  every  condition,  the  place  selected  for  the  experiment 
was  in  the  town  well  at  Antonito,  which  had  been  dug  to  a 
depth  of  127  feet  some  time  before,  but  which  had  never  reached 
any  strata  of  water-bearing  maternal. 

Proposals  for  construction  were  advertised  for  and  received 
December  IG.  1895,  but  not  being  satisfactory  to  the  board  a 
readvertisement  was  ordered,  and  on  January  21,  1890,  another 
meeting  of  the  board  was  held,  at  which  time  only  one  proposal 
was  received,  which  was  handed  in  by  Grossmayer  &  ITobart.  In 
this  proposal  they  agreed  to  sink  a  well  600  feet  below  the 
bottom  of  the  town  well,  and  case  the  hole  from  the  surface 
with  four-inch  casing  for  the  sum  of  ^2,300.  Any  additional 
depth,  with  same  size  of  casing,  to  be  sunk  at  the  rate  of  |3.83 
per  foot. 

The  contract  was  awarded  to  them  on  February  8.  1896,  and 
work  was  soon  started. 
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Towards  the  latter  part  of  May,  after  working  continuously 
under  very  adverse  conditions  in  a  formation  of  sand,  gravel 
and  lava  boulders,  and  reaching  a  depth  of  ^^5  feet  from  the  sur- 
face, witliout  striking  any  solid  formation,  the  work  was 
abandoned  as  impracticable. 

There  is  very  little  hope  of  succeeding  in  any  attempts  at 
sinking  a  well  to  any  great  depth  in  this  neighborhood,  on  ac- 
count of  the  unfavorable  material  liable  to  be  encountered. 

STATEMENT  OF   EXPENDITURES. 


Appropriation 

f 

2,500  00 

State  engineer,  trip  to  locate  well 

1          5  50 

Advertising  twice  for  proposals 

52  03 

Typewriting                                                

20    30 

Balance  unexpended 

2,422    17 

Total 

1    2,500  00 

$ 

2,500  00 

MONTEZUMA  COUNTY   ARTESIAN    WELL. 

Senate  bill  No.  2'U  appropriated  |.S,()00,  or  so  much  thereof 
as  was  necessary,  for  the  purjiose  of  sinking  an  artesian  well, 
or  wells,  at  some  point  to  be  detennined  upon  in  township  '55 
north,  range  10  west.  New  Mexico  pnncipal  meridian,  upon  lands 
belonging  to  the  state  of  Colorado,  for  the  i)urpose  of  irrigating 
state  lands  and  prospecting  the  same  foi-  mineral  oils. 

It  also  provided  that  the  most  desirable  location  be  chosen 
either  upon  said  lands  or  upon  any  other  state  lands  in  said 
county. 

The  board  of  construction  consisted  of  the  governor,  state 
engineer  and  the  chairman  of  the  board  of  county  commissioners 
of  Montezuma  county  (Wm.  M.  May,  189G). 

A  careful  examination  of  the  Montezuma  valley  was  made 
in  February,  1890,  and  the  location  finally  made  on  the  east 
half  of  section  18,  township  35  north,  range  IG  west,  New  Mex- 
ico principal  meridian,  but  before  the  contract  was  let,  upon  the 
petition  of  the  people  of  Cortez,  and  the  offer  on  their  part  to 
deed  to  the  state  lots  1  to  (>  inclusive,  in  block  20,  of  the  town 
of  Cortez,  and  to  pay  for  the  sinking  of  200  feet  of  the  well,  in 
addition  to  the  portion  paid  for  by  the  state,  the  board  decided 
to  locate  the  well  on  said  lots,  and  in  awarding  the  contract  to 
The  Colorado  Drilling  Company,  they  were  required  to  sink  in 
the  town  of  Cortez. 

A  contract  was  awarded  on  the  29th  of  August,  1896,  on  the 
following  conditions: 
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A  well  was  to  be  sunk  and  cased  with  four-inch  casing  to 
a  depth  of  7()5  feet.  The  state  to  pay  |2,7()0  for  a  depth  of  565 
feet,  and  the  cost  of  the  additional  LM)()  feet  to  be  ])aid  bv  Hie 
citizens  of  Montezuma  county.  Any  additional  depth  below  705 
feet  to  be  paid  for  at  the  rate  of  $5  per  lineal  foot. 

Work  on  this  well  has  proorcssc^d  continuously  since  com- 
mencement, and  was  completed  about  December  1,  1800,  when 
it  had  reached  a  depth  of  765  feet. 

No  artesian  flow  was  encountered,  but  there  were  strata 
of  water-bearino^  material  encountered,  and  the  casing  was 
perforated  to  admit  it. 

The  formation  passed  through  is  as  follows: 


Thickness 

of  strata, 

feet 


Depth  from 

surface, 

feet 


20 

30 
70 
72 
90 
105 
118 
145 
150 
173 
225 
235 
250 
259 
345 
354 
386 
408 
425 
502 
520 
524 
527 
535 
536 


Soil 

Sandstone 

Shale 

Sandstone  and  shale 

Streak  of  coal 

Shale 

Sandstone  (oil  smell) 

Shale,  light  colored 

Dark  shale 

Sandstone 

Shale 

Very  hard  sandstone 

Shale,  soft  and  light  green  tint 

San  dstone 

Pebble  conglomerate  and  sulphur  water 

Shale  in  thin  alternating  layers  of  green  and  red 

Very  hard  sandstone 

Streaks  of  very  hard  sandstone  and  shale,  and  good  water 

.- Shale 

Sandstone  and  good  water 

Shale  of  various  colors 

- Sandstone 

Green  shale 

Almost  black  shale 

Saudstone 

Shale 
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Thickness 

of  strata, 

feet 

Depth  from 

surface. 

feet 

Material 

35 

57 « 
597 
625 
678 
756 
762 
795 

26 

Shale,  with  hard  streaks 

28 

Sandstone 

53 
69 

Red  and  green  shale  and  sandstone 

White  sugary  sandstone  and  good  water 

15 

Red  shale 

33 

Red  shale  and  sandstone 

While  not  succeeding  in  encountering  any  artesian  flow,  the 
water  strata  passed  tlirough  will  alford  a  good  supply  for  do- 
mestic purposes  for  the  town  of  Cortez. 

The  well,  in  all  probability,  was  started  in  the  Dakota 
sandstone  formation  and  has  passed  into  the  Jurassic  series. 

STATEMENT  OF  EXPENDITURES. 


Appropriation 

State  engineer,  trip  to  locate  well 

Advertising  twice  for  proposals 

Typewriting 

W.  M.  May.  inspection 

Colorado  Drilling  Company,  on  contract 

Colorado  Drilling  Company,  30  feet  additional,  at  I5.00. 

H.  A.  Sumner,  telegrams 

Balance  unexpended 

ToUl 


27  75 
45  96 
27  40 

33  75 

2,700  00 

150  00 

I  95 

13  19 


I  3,000  00 


3.000  00 


I      3,000  00 


I 


isTATE  ENGINEER  OF  COLORADO. 


SIM.MARY   OF    EXFENDITI  RES    BY    ISTATE    UN    ACCOI'NT    OF 
INTERNAL  IMPROVEMENTS. 


Name  of  Improvement 

Rio  Bianco  county  bridge 

Summit  county  bridge 

Gunnison  county  bridge 

Mesa  county  bridge 

Prowers  county  bridge 

Morgan  county  bridge 

Willow  creek  channel  and  levee 

Juanita  and  Pagosa  Springs  road 

Grand  county  road 

San  Juan  county  road 

Gilpin  county  road 

Coetilla  county  road 

Bellvue  and  Steamboat  Springs  road.. 

Phillips  county  artesian  well 

Conejos  county  artesian  well 

Montezuma  county  artesian  well 

Totals 


A  ppropria- 
tion 

Amount 
Ex|>ended 

Balance  in 
Fund 

1  4,000  00 
4.500  00 

$  4.000  00 

3.879  71 

1 

620  79 

5,000  00 

4,795  99 

204  01 

7,500  00 

7.500  00 

5,000  00 

s.ooo  00 

3,000  00 

2,999  56 

44 

6,000  00 
5.000  00 

6,000  00 
4.100  00 

(a) 

900  00 

10.000  00 

1.34866 

8.651  34 

-       7.500  CO 

7.497  98 

2  oa 

4,000  00 

4.000  00 

3.000  00 

494  30 

2.505  70 

15,000  00 
5.000  00 

15.000  00 
185  71 

(b) 

4.814  29 

2,500  00 

7783 

2,422  17 

3.000  00 

2,986  81 

13  19 

190,000  00 

$69,86655 

1 

ao,»33  45 

(a)    This  amount  due  contractor  upon  acceptance  of  road  by  board. 

(b^     Settlement  made  with  contractor  by  board  for  work  done.    J2.00S.00  will  be  paid  on 
a  pro  rata  basis. 


* 
REPORT  STATE  ENGINEER  OF  COLORADO.  73 


CHAPTER  m. 


REPORTS  OF  SUPERINTENDENTS  OF  IRRIGATION  AND  WATER 

COMMISSIONERS. 


In  reviewing  the  work  of  the  superintendents  of  irrigation 
and  the  water  commissioners,  during  the  present  administration, 
I  wish  to  thank  these  officials  for  the  excellent  manner  in  which 
they  have  at  all  times  conducted  the  affairs  entrusted  to  them, 
their  prompt  compliance  with  every  request  from  this  office  and 
the  good  judgment  displayed  in  the  performance  of  the  difficult 
and  arduous  duties  devolving  upon  them. 

I  can  realize  that  the  duties  of  the  state  engineer's  office 
have  been  materially  lightened  by  the  satisfactory  management 
of  the  water  distribution  by  these  officials. 

The  reports  subjoined  contain  much  information  of  value  to 
the  state,  and  I  shall,  in  the  way  of  a  general  discussion  of  the 
important  matters  brought  out  in  these  reports  for  both  years, 
draw  some  conclusions,  which  are  suggested. 

At  the  commencement  of  the  season  of  1895,  the  supply  of 
snow  in  the  mountains  was  very  light,  but  from  about  June  1 
to  the  close  of  that  season  we  had  abundant  rains  which  fur- 
nished a  sufficient  supply  of  water  for  all  needs. 

In  1890,  however,  the  lack  of  water  in  the  spring  was  fol- 
lowed by  a  drouth  during  the  summer,  only  broken  by  disastrous 
floods  in  certain  localities,  which  did  much  damage,  without  as- 
sisting irrigation. 

The  year  1896  will  be  classed  among  the  driest  periods 
known  to  the  state. 

In  the  early  part  of  this  year,  having  reliable  infonuation 
regarding  the  amount  of  snow  in  1h<^  mountains,  I  issued  the 
following  circular: 
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Denver.  Colorado.  March  20,  1896. 
Superintendents  of  Irrisration: 

Gentlemen— As  the  irritration  sea.son  approaches.  I  wish  to  impress 
upon  3-ou  the  importance  ot  notifying  all  water  consumers,  through  the 
water  commissioners  and  by  other  moans,  regarding  the  necessity  of  get- 
ting all  ditches  in  good  shape  to  carry  the  water  to  be  distributed. 

The  scarcity  of  snow  in  the  mountains  indicates  a  short  supply  during 
the  summer,  and  by  making  use  of  the  water  early,  on  such  lands  and 
crops  as  this  is  practicable,  while  the  supply  is  ample,  a  greater  service 
will  be  obtained  frou)  the  water  and  more  land  irrigated. 

I  wish  to  draw  your  attention  to  the  provisions  of  the  law  that  forbid 
waste  of  wat<'r.  or  running  an  (excess  amount,  and  recjuiring  ditch  owners, 
when  it  can  not  be  beneficially  used,  to  turn  the  water  back  into  the  stream. 
This  law  should  be  scrupulously  enforced,  when  necessary,  according  to 
section  228.3  of  Mills'  Annotated*  Statutes  and  the  act  of  the  tenth  general 
assembly.  api)roved  April  1.3.  1895. 

The  head-gates,  rating  Humes  and  other  measuring  devices  should  be 
put  in  excellent  repair,  and  all  ditches  not  rated  should  have  the  work 
attended  to  so  that  the  water  commissioners  can  make  a  just  and  equitable 
distribution  as  decreed. 

I  hope  the  water  consumers  will  see  the  wisdom  of  complying  with 
these  suggestions,  and  will  acquiesce  willingly. 

The  usual  annual  reports  of  the  water  commissioners  on  blanks  fur- 
nished by  this  otlice,  giving  a  list  of  ditches,  length,  and  amount  of  water 
used,  and  the  acreage  of  each  crop  raised,  should  be  sent  to  this  office  not 
later  than  the  middle  of  August. 

In  order  to  enable  the  water  commissioner  to  make  an  accurate  and 
reliable  report,  he  should  provide  himself  with  a  memorandum  book,  in 
which,  while  in  the  discharge  of  his  active  duties,  during  the  irrigation 
season,  to  make  such  memoranda  as  will  assist  him  in  making  up  his  re- 
port later  on.  The  data  can  be  much  more  accurately  obtained  while  at 
work  over  the  district  than  by  waiting  until  the  end  of  the  season  and 
compiling  the  same  from  memory  or  from  outside  testimony. 

Very  respectfully, 

H.  A.  SUMNER. 

State  Engineer. 

This  general  scarcity  of  water  has  forced  upon  consumers 
the  greatest  economy,  and  has  been  the  means  of  demonstrating 
what  can  be  accomplished  with  much  less  than  the  usual  sup- 
ply of  water. 

The  South  Platte  division  (No.  1),  which  embraces  the  best 
developed  portion  of  the  state,  furnishes  an  illustration.  From 
the  reports  of  the.  superintendent  of  irrigation  we  find  that  in 
1895,  with  an  average  of  4,722  second-feet  in  all  the  ditches, 
about  628,000  acres  were  under  cultivation.  In  1896,  with  an 
average  of  3,038  second-feet,  there  were  about  652,000  acres,  being 
104  per  cent,  under  cultivation,  as  compared  with  the  previous 
year,  with  but  64  per  cent,  of  the  amount  of  water,  the  average 
being  for  1896  about  one  cubic  foot  of  water  per  second  for  201 
acres  of  land.  I  am  advised,  however,  that  about  one-sixth  of 
the  grain  crop  w^as  lost,  and  the  hay  crop,  while  better  in  quality, 
was  short  in  quantity.  As  high  as  300  acres  cultivated  from  one 
second-foot  of  water  is  reported  from  districts  in  this  division. 
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In  the  Kio  Grande  division  (No.  'A),  witli  a  very  short  sup- 
ply of  water  in  1890,  certain  crops  matured  with  but  little  loss. 

The  superintendent  of  the  Grand  Kiver  division  (No.  5) 
states:  It  is  a  fact  substantiated  by  experiment  that  one-third 
statute  inch  is  sufficient  to  properly  irrigate  an  acre  of  ground 
for  five  months."  This  would  be  at  the  rate  of  one  cubic  foot 
per  second  for  115  acres,  which  indicates  that  there  is  in  ordin- 
ary seasons  a  large  amount  of  water  turned  into  ditches  which 
is  not  beneficially  used,  in  the  sense  that  the  law  implies,  de- 
priving others  of  the  use  of  it,  and  emphasizing  the  fact  that  a 
more  complete  and  systematic  control  over  the  distribution  is 
needed,  and  authority  j)laced  with  the  proper  officials  to  (^xamine 
into  the  requirements  of  the  lands  and  regulate  the  supply 
accordingly. 

Too  many  violations  of  the  law  are  reported,  in  different 
parts  of  the  state,  which  show  the  difficulties  encountered  by 
water  commissioners  in  the  discharge  of  their  duties.  These 
unlawful  acts  are  an  injury  to  the  service  and  are  to  be  de- 
plored. The  proper  headgates  and  measuring  devices,  which 
should  be  in  every  ditch,  are  in  too  many  instances  entirely  want- 
ing or  in  bad  repair. 

The  great  scarcity  of  water  duiing  the  past  season  should 
stimulate  the  construction  of  storage  reservoirs,  which  would 
be  of  great  assistance  during  dry  periods.  I  am  advised  that  an 
officer  of  the  engineer  corps  of  the  United  States  army  will  in 
the  spring  make  examinations  for,  and  prepare  estimates  of 
cost,  of  one  or  more  large  storage  reservoirs  in  Colorado.  It 
is  to  be  hoped  that  the  state  will  derive  some  benefit  from  this 
work  later  on,  and  that  such  work  as  is  authorized  by  congress 
may  be  conducted  under  the  state's  supervision. 

A  summary  of  the  water  commissioners'  reports  regarding 
crop  statistics,  shows  an  increase  in  tlie  length  of  constructed 
ditches  in  use  in  1896,  of  1,129  miles,  as  compared  with  189."), 
and  an  increase  of  acreage  under  cultivation  of  about  05.000 
acres. 

This  increase,  however,  is  mon^  a])parent  than  real,  from  tlu* 
fact  that  more  districts  are  reporting  this  year  than  last.  From 
a  summary  given  below  of  the  entire  crops  reported,  is  estimated 
the  acreage  for  all  districts  not  reporting,  whicli  estimate  is 
the  same  for  each  year  for  the  same  distncts,  and  which 
makes  the  total  acreage  of  the  state  a  very  little  less  in  1890 
than  in  1895: 
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SUMMARY   OF  COMMISSIONERS'   REPORTS. 


Summary  of  Commissioners'  Reports 

1895. 
Acres 

1896. 
Acres 

Alfalfa 

328,339 
73,919 

445.233 
29,360 

544.439 
21.454 

325.799 

72,879 

443,312 

Seeded  grasses 

Natural  grasses 

•Fruit 

4S.720 

Other  crops                               

597,715 

Cultivated  from  seepage..   

22.355 

Add  for  districts  not  reporting — estimated 

1.442,744 
657.256 

1,507.780 
572,220 

Totel 

2,100,000 

2,080,000 

♦Note — The  apparent  large  increase  in  fruit  acreage  of  1896  over  1895  is  largely  due  to 
District  No.  42,  in  Division  5,  not  reporting  in  1895.  This  district  in  1896  reports  8, 189  acres  in 
fruit,  and  in  1S95  should  have  had  probably  as  much  as  6,000  acres,  which  would  make  the 
total  fruit  acreage  in  1S95  about  35,000  acres. 

Denver,  Colorado,  December  24,  1895. 

HON.  H.  A.  SUMNER,  State  Engineer, 

Denver,  Colorado. 

Dear  Sir — I  have  the  honor  herewith  to  submit  my  report  as 
superintendent  of  irrigation  of  water  division  No.  1,  for  the  year 
1895,  accompanied  by  reports  from  water  commissioners  of  eleven 
(11)  out  of  fifteen  (15)  districts  comprising  this  division.  The 
districts  from  which  these  reports  are  received  are  1,  2,  4,  5, 
6,  7,  8,  9,  28,  G4  and  (>5.  There  have  been  no  water  commis- 
sioners qualitied  in  districts  40  and  48.  There  have  been  no  rat- 
ings in  districts  46,  47,  48  and  ()5,  and  no  decrees  entered  or  in 
force  this  year  in  districts  1,  4G,  48  and  (>5. 

Referees  have  taken  testimony  and  submitted  reports  to  the 
district  court  from  districts  1  and  48,  and  decrees  will  undoubt- 
edly soon  be  recorded  from  these  districts. 

I  qualified  as  superintendent  of  irrigation  March  6,  1895,  but 
did  not  get  possession  of  the  office  until  May  15,  1895,  at  which 
time  the  streams  in  this  division  were  extremely  low.  Little  snow 
lay  upon  the  mountains;  the  crops  were  parched,  and  the  land 
dry.  There  was  but  a  scant  supply  of  water  in  any  of  the  ditches, 
and  those  of  the  lower  Platte  were  practically  dry. 

This  condition  continued  up  to  June  1.  The  outlook  during 
this  time  for  a  peaceful  and  successful  season  of  agriculture  by 
irrigation  could  not  well  have  been  worse. 
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With  irrigation  laws,  wliicli  are  far  froin  perfect  and  not 
uniformly  defined;  with  decrees  for  water,  many  of  which  are 
known  to  be  inequitable;  with  ditches  without  i)roper  headgates 
or  ratin<j:s;  with  few  facilities  and  little  authority  left  to  those 
charged  with  the  control  of  irrigation,  in  times  of  scarcity  many 
farmers  are  disposed  to  get  what  water  they  can  and  keep  it, 
as  they  may,  without  much  regard  to  the  more  or  less  vague  and 
uncertain  rights  of  record,  ignoring  or  evading,  as  circumstances 
warrant,  any  legal  distribution  of  water.  This  was  the  general 
prospect  in  this  division  (for  the  irrigation  season  of  1895)  as 
viewed  during  the  latter  part  of  May.  This  situation  was  quickly 
changed  by  the  great  precipitation  which  occurred  during  the 
first  three  days  of  June,  which  soaked  the  ground,  filled  the 
streams,  and  left  a  coat  of  snow  upon  the  mountains.  Later 
rains  in  June,  July  and  August  supplied  abundant  water  for 
crops,  and  a  surplus  ran  from  the  state  by  the  Platte  river  for 
sixty-five  days,  ranging  in  volume  from  1,000  to  12,000  cubic  feet 
per  second,  according  to  the  opinion  of  those  best  qualified  to 
judge  correctly.  A  great  quantity  of  water  also  passed  from 
North  Park  unused  into  Wyoming  by  the  North  Platte  river. 

Crops  which  were  suttering  June  1  completely  recovered, 
and  irrigation  has  been  the  most  uniformly  perfect,  and  crops, 
generally,  the  finest  in  the  history  of  the  state.  The  hay  crop 
was  partly  damaged  by  rains  while  making,  but  there  was 
scarcely  any  loss  from  hail  storms.  Take  it  all  together,  the 
crops  were  secured  in  fair  condition. 

The  water  commissioners  of  this  division  are  able  and  faith- 
ful men  in  this  line  of  work.  This  ollice  has  not  often  been  ap- 
})ealed  to  by  dissatisfied  irrigators  during  the  year,  and  none  of 
its  rulings  have  been  appealed  from  or  made  the  occasion  for 
litigation. 

It  is  a  matter  of  mucli  regret  that  water  commissioners  have 
not  the  unquestioned  right  to  gather  full  irrigation  and  crop 
statistics  in  their  districts,  with  a  certainty  of  ])ay  for  reasonable 
service,  since  such  statistics  are  indispensable  to  a  fair  discharge 
of  their  duties,  and  for  the  further  reason,  among  others,  tliat 
the  counties  and  the  stale  have  no  reliable  crop  statistics,  and 
have  not  had  any.  It  is  a  ho])efn]  feature  that  farmers  are  less 
disposed  to  hold  onto  the  water,  aftei'  they  no  longer  need  it,  than 
formerly. 

While  there  are  many  reservoirs  for  storing  fh)od  and  sur- 
plus waters,  there  is  yet  much  that  can  be  don(\  by  w  ay  of  storing 
floods  and  developing  seepage  and  underflow. 

As  no  chang(^  in  the  irriiration  laws  is  probable  until  tliis 
office  shall  have  an  ojiport unity  to  ])resent  a  later  report,  whicli 
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may  be  tempered  by  later  experience,  no  recommendation  for 
changes  are  urged  at  this  time.  Attention  is  respectfully  called 
to  the  following  summary,  which  is  only  approximately  correct: 

The  number  of  acres  actually  irrigated  in  this  division,  as 
reported,  is  627,670.  Full  reports  from  all  districts,  including 
four  from  which  we  have  no  reports,  would  have  made  the  num- 
ber of  acres  irrigated  about  900,000. 

Of  the  acres  reported,  168,004  are  in  alfalfa,  29,735  in  seeded 
grasses,  15:3, ()29  in  native  grass,  11,683  in  fruit,  256,969  in  other 
crops,  mostly  grain  and  potatoes,  and  7,650  acres  from  seepage. 
The  cost  of  repairs  and  superintendence  varies  greatly,  running 
from  9  cents  to  40  cents  per  acre;  average,  about  24  cents.  The 
duty  of  water  also  varies  greatly,  running  from  44  to  300  acres 
per  second-foot.  It  is  probable  that  if  all  the  floods  and  winter 
seepage  were  stored  and  used  with  the  usual  amount  appropri- 
ated, 2,000,000  acres  could  be  irrigated  in  this  division  most 
years,  with  no  higher  duty  from  the  water  than  is  obtained  on 
Clear  creek  or  l>oulder  creek.  With  land  and  water  properly 
utilized,  it  is  possible,  so  far  as  natural  conditions  are  concerned, 
for  Colorado  in  a  few  years  to  sell  as  much  beet  sugar  as  she 
now  does  gold  and  silver. 

The  monthly  reports  from  this  office  and  the  annual  and 
weekly  reports  from  water  commissioners  will  explain  the  work 
of  irrigation  in  greater  detail.  All  decrees  that  have  been  re- 
ceived have  been  duly  recorded. 

In  conclusion,  it  is  a  pleasure  to  express  my  thanks  to  all 
who  have  had  official  or  business  relations  with  this  office  for 
friendly  and  prompt  attention  and  assistance. 

Very  respectfully  submitted, 

A.    L.    EMIGH, 
Superintendent  of  Irrigation  Division  No.  1 
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Pueblo,  Colorado,  December  24,  1895. 
HON.  H.  A.  SUMNEK,  State  Engineer, 

Denver,  Colorado. 

Dear  iSir — Herevvitli  1  hand  you  my  report  as  water  superin- 
tendent of  water  division  No.  2  of  tlie  state  of  Colorado,  for  1895. 
This  report  is  as  nearly  full  and  correct  as  it  has  been  possible 
for  me  to  make  it  with  what  data  I  have  been  able  to  gather. 

In  performing  my  ollicial  duties  it  has  been  made  very  ap- 
parent to  me  that  there  is  a  great  necessity  for  the  establish- 
ment and  building  up  of  a  reservoir  system  in  Colorado;  this  is 
the  only  solution  of  the  question  of  holding  the  water  of  Colo- 
rado for  use  by  its  citizens  for  agricultural  and  other  purposes. 

During  a  part  of  the  irrigating  season  of  each  year,  the  flow 
of  water  in  the  natural  streams  is  so  low  that  there  is  not 
nearly  enough  to  supply  the  actual  necessities  of  those  who  al- 
ready have  lands  under  cultivation  under  the  streams  of  my 
division. 

The  larger  canals  have  adopted  the  plan  of  irrigating  their 
lands  when  practicable  during  the  winter  months,  and  by  so 
doing,  less  water  is  needed  during  the  early  spring  months  be- 
fore the  melting  of  the  snow  in  the  mountains,  and  the  first 
crop  of  alfalfa  can,  in  many  cases,  be  grown  and  harvested  with- 
out very  much,  if  any,  irrigation.  The  amount  of  water  flowing 
in  the  Arkansas  river  during  the  winter  months,  however,  is 
usually  so  low  that  but  one  or  two  of  the  large  canals  can  be 
supplied  at  any  one  time,  between,  say,  the  first  of  Decembc^r 
and  the  middle  of  March.  The  different  canals  are  being  thus 
supplied  with  water  by  alternating  in  tlu^  use  of  it. 

This  state  of  affairs  shows  the  great  necessity  of  a  system 
of  reservoirs,  the  most  impoi-tant  of  all  being  the  Twin  Lakes 
reservoir,  and  it  should  have  been  ready  for  use  this  coming 
year.  TIkmv  are  quite  a  number  of  other  locations  in  this  di- 
vision selected  by  the  X'nitcd  States  geologicjU  survey  a  few 
years  ago,  but  the  Twin  Lakes  reservoir  sliould  be  first  of  all. 
and  the  sooner  the  better.  This  should,  and  undoubetedly  will 
be,    supplemented    by    systems    of    small    reservoirs    under    tlie 
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various  ditches  and  canals,  for  the  purpose  of  storing  any  and 
all  surplus  waters,  so  as  to  provide  against  times  of  scarcity. 

As  above  indicated,  it  should  be  the  emphatic  and  vigorous 
policy  of  Colorado  to  store  and  preserve  for  beneficial  use  all 
water,  both  from  rain  fall  and  from  the  melting  of  the  snow, 
within  the  boundaries  of  the  state.  If  properly  stored  and  used, 
the  snow  and  rain  fall  of  Colorado  would  be  worth  more  to  the 
state  than  a  score  of  the  best  gold  mines  that  liave  ever  been 
discovered  within  its  borders. 

As  a  sample  of  what  could  be  done  by  such  a  policy,  per- 
mit me  to  state  that  the  annual  precipitation  in  the  Arkansas 
valley  basin  in  Colorado  is  ani])]y  sufficient  to  irrigate  and  place 
under  cultivation  fully  one-half  million  acres  more  of  land  than 
are  now  being  cultivated.  That  much  uncultivated  land,  and 
far  more,  lies  in  this  basin,  and  the  fertility  of  its  soil  and 
adai)tability  for  agricultural  and  horticultural  purposes  is  well 
known. 

Respectfully  submitted, 

GEO.  J.  RANKIN, 
Superintendent  Division  No.  2. 
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Del  Norte,  Colorado,  December  25,  1895 


HON.  n.  A.  SUMNER,  State  EnjriiHMM-, 

Denver,  Colorado. 

Dear  Sir — 1  have  the  honor  to  transmit  the  enclosed  report 
of  the  water  commissionei's  of  the  several  districts  comprised  in 
water  division  No.  o,  and  to  submit  my  report  as  superintendent 
of  said  division. 

In  district  No.  l!0,  comi)risin<:;  the  Kio  (Irande  river  above 
the  mouth  of  the  Conejos  river,  and  its  tributaries,  the  accom- 
panying table  gives  the  data  pertaining  to  the  incorporated 
ditches  only.  There  is  still  remaining  400  i)rivate  decreed 
ditches,  covering  probably  100,000  acics  of  farming,  hay  and 
grazing  lands.  In  this  district  is  located  the  noted  wheat  and 
oat  lands  that  have  made  the  San  Luis  valley  famous.  This  dis- 
trict contributes  its  share  also  in  the  juoduction  of  the  ])otato, 
the  superior  of  which  is  found  nowlici-e. 

District  No.  21  comprises  lands  irrigated  from  Hot  creek 
and  the  La  Jara  and  Alamosa  rivers.  The  crops  in  this  district 
this  s^^ason  were  fine  and  the  yield  unusually  large.  ^lany  fine 
ranches  border  these  streams.  Special  mention  is  made  of  the 
La  Jara  creamery  and  the  Harvey  stud  farm. 

District  No.  22  comprises  lands  irngated  from  the  Conejos 
river,  and  is  with  one  exce})tion  the  largest  district  in  the  di- 
vision. The  commissioner,  in  pei-forming  his  duties,  is  required 
to  patrol  nearly  sixty  miles  of  river  front.  For  variety  of  crops 
and  fertility  of  soil,  this  district  is  unexcelled. 

The  study  of  the  Mormon  and  Mexican  modes  of  living  and 
farming  is  one  of  the  many  attractive  features  of  this  district. 
The  Conejos  river  affords  an  abundance  of  water;  the  cro])S 
raised  this  year  w^^re  both  fine  and  abundant. 

District  No.  24  com})ris(^s  lands  irrigated  by  water  taken 
from  the  Kio  Grande  river,  between  the  mouth  of  the  Conejos 
river  and  tln^  Colorado  and  New  Mexico  line,  also  Costilla  creek. 
Crops  in  this  district  exceeded  in  quality  and  quantity  those  of 
several  years  past.  There  was  an  abundance  of  water  for  irri- 
gation since  May  15.  The  bean  crop  was  damaged  by  frost  on 
September  10.  Wheat,  oats,  barley  and  peas  gave  an  increased 
yield  over  anv  previous  year.  Hay  and  alfalfa  were  better  than 
in  former  years,  though  somewhat  damaged  by  rains. 
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Distnct  No.  25  comprises  lands  irrigated  from  the  San  Luis 
creek.  Sand  or  Madeno  crcH'k,  liij;  and  Little  Spnng  creeks,  North 
and  South  Zapato  creeks.  Middle  creek  and  Sierra  IJlanca  creek 
and  its  tributaries.  Live  stock  and  hay  are  th(,'  principal  j)r()(luc- 
tions  of  this  district.  The  yield  this  year  was  most  satisfactory, 
the  northern  portion  of  this  district  having  at  all  times  during 
the  season  an  abundance  of  water,  while  the  southern  i)()i-tion 
suffered  considerably  from  a  scarcity.  In  this  district  are  located 
the  Gilpin  and  part  of  the  Baca  grants. 

District  No.  2G  compnses  lands  irrigated  from  the  Saguache 
river.  The  yield  of  crops  has  been  very  large  this  season,  al- 
though the  superabundance  of  w^ater,  in  the  latter  part  of  the 
season,  interfered  materially  with  the  complete  harvesting  of 
the  hay  crop  on  the  lower  Saguache.  In  this  district  is  located 
the  state  reservoir.  This  reservoir,  when  in  good  working  order, 
will  add  considerably  to  the  water  supply,  and  be  of  much 
benefit  to  the  farmer  during  a  season  of  scarcity  of  water. 

District  No.  27  comprises  land  irrigated  from  the  Carnero 
and  La  Garita  creeks.  The  La  Garita,  in  conjunction  with  the 
Biedell  ditch  from  the  Rio  Grande  river,  supplies  for  irrigation 
the  celebrated  farm  of  Mark  Biedell.  The  diversified  products 
of  this  famous  valley  are  preeminently  exemplified  on  this  noted 
ranch.  Mr.  Biedell's  fine  orchard  is  a  surprise  to  visitors,  as  it 
is  generally  believed  this  high  altitude  precludes  fruit  raising. 
Taken  altogether,  the  heavy  rains  in  the  mountains  and  the 
copious  showers  in  the  valley,  insured  an  unusually  heavy  crop, 
even  for  this  favored  section. 

Abundant  as  water  is  here  usually,  it  is  inadequate  for  the 
amount  of  land  still  remaining,  and  I  would  not  consider  this 
report  complete  were  I  to  omit  to  call  your  attention  to  the  ad- 
visability and  practicability  of  the  storage  of  the  surplus  waters 
of  the  streams  comprised  in  this  water  division.  The  Santa 
Maria  lakes,  located  near  the  head  waters  of  the  Rio  Grande 
river,  and  a  valley  located  in  the  foothills,  about  eight  miles 
northwest  from  the  town  of  Conejos,  are  natural  reservoirs,  and 

i  can  be  made,  at  a  total  expenditure  of  less  than  |40,000  to  store 
over  1,500.000,000  cubic  feet  of  water  each.  These  two,  with  the 
Saguache  reservoir,  would  be  sufficient  to  supply  ample  water 

I  to  every  foot  of  tillable  land,  and  when  farmed  would  increase 

]  enormously  the  agricultural  output  of  this  already  justly  cele- 
brated San  Luis  valley. 

'  Respectfully  submitted. 

FRANCIS  T.  ANDERSON, 
Superintendent  of  Irrigation,  Division  No.  3. 
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Grand  Junction,  Colorado,  December  6,  1895. 

HON.  H.  A.  SrMyEK.  Slate  Engineer, 

Denver,  Colorado. 

Dear  Sir — Herewith  I  transmit  to  your  office  such  annual  re- 
ports as  I  have  been  able  to  have  made  by  the  several  water 
commissioners  of  this  division.  Next  year  we  shall  endeavor 
to  have  the  data  for  these  reports  obtained  during  the  irrigation 
season,  so  that  there  will  be  very  little  expense  at  the  end  of  the 
season,  in  making  them  up. 

The  scarcity  of  necessary  funds  to  pay  for  making  them, 
and  the  meagre  interest  taken  in  the  matter  by  the  several  county 
commissioners  of  this  division,  are  my  reasons  submitted  for  hav- 
ing so  few  reports  made. 

Owing  to  the  fine  rains  which  have  occurred  at  intervals 
during  the  past  irrigation  season,  there  has  been  no  scarcity  of 
water  for  crops  in  this  division,  but  in  the  coming  years  the 
husbandman  may  not  have  cause  to  be  so  grateful  to  the  seasons, 
and  I  would  suggest  that,  through  the  state  engineer's  office, 
information  be  disseminated  among  the  people,  and  especially 
the  county  commissioners  and  water  commissioners,  to  the  end 
that  they  should  understand  the  importance  and  usefulness  of  the 
data  obtained  by  the  annual  report. 

My  observations  have  taught  me  that  in  most  of  the  dis- 
tricts of  this  division  there  is  much  more  water  wasted  than  is 
legitimately  used  for  irrigation  of  crops.  When  his  crop  cries  for 
cultivation,  the  average  ranchman  quiets  his  conscience  by  lifting 
the  headgate.  The  result  is  that  in  some  sections  much  land  is  in 
process  of  being  destroyed  by  drowning  with  seepage. 

Five-eighths  statutory  inch  in  this  division  is,  I  think,  too 
much  water,  and  the  question  of  necessity  and  utility,  which 
is  now  being  taken  into  consideration  by  tlu^  courts  who  make 
the  decrees,  should  result  in  orders  along  this  line  to  the  water 
commissioners  who  distribute  under  their  direction,  and  it  should 
be,  in  a  way,  irrespective  of  the  inches  notcnl  in  the  decree.  The 
water  commissioner,  in  his  district  during  the  irrigation  season, 
would  be  an  autocrat  was  it  not  for  his  superior,  the  court;  but 
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as  the  court  is  hardly  ever  in  session,  the  people  generally'  ascribe 
to  him  that  title  any  way,  so  that  this  being  true,  the  water 
coniniissiouer  should  be  well  equipped  in  the  knowledge  of  the 
law  and  the  benehcial  use  of  water  as  applied  to  growing  crops 
in  order  that  he  may  do  well  his  duty,  to  the  end  that  the  waters 
from  our  mountain  areas  shall  be  used  economically  and  to  the 
best  interests  of  all  the  jieople.  This  (juestion  of  duty  of  water, 
as  applied  to  growing  crops,  is  to  uiy  mind  an  important  one, 
and  in  the  near  future  must  be  solved.  I  suggest  that  a  series  of 
experiments  b(»  made  upon  the  different  soils  of  this  division.  It 
should  be  done  under  the  direction  of  the  state  engineer,  the  head 
of  this  departuient.  The  appoint uient  of  responsible  parties, 
who  are  practical  irrigators,  in  ditlerent  parts  of  the  division, 
to  test  the  matter  would  prove  satisfactory,  it  seems  to  me.  They 
should  have  furnished  tin  in  carefully  constructed  W(Mrs  of  the 
rippolette  or  otlier  known  accurate^  device  for  measurement. 

I  herewith  enclose  n  ])orts  from  such  districts  as  I  have  been 
able  to  get  from  the  commissioners,  namely:  No.  38,  Chas.  A. 
Shadle;  No.  30,  T).  F.  Webster;  No.  40,  J.'c.  Hart;  No.  41,  A. 
W.  ITovey;  No.  45.  \\h.  (Vhadwick,  and  No.  01,  Geo.  E.  Blake. 

This  office  having  been  turned  over  to  me  so  late  as  June  16, 
when  the  season  was  at  its  height,  it  was,  or  seemed,  impossible 
to  get  the  matters  well  in  hand,  (specially  as  nothing  whatever 
had  been  done  by  my  jiredecessor  up  to  that  date. 

If  there  is  anything  further  wanted  in  your  office  in  the  way 
of  reports  from  this  division,  please  advise  me. 

Yours  truly, 

DAVID  R.  CROSBY, 
Superintendent  Irrigation  Division  No.  5. 
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H.  E.  Turner,  superintendent  of  irrigation  division  No.  G, 
of  Steamboat  Springs,  states,  in  regard  to  the  reports  of  the 
commissioners,  that  the  division  embraces  seven  districts,  reports 
being  sent  from  all  but  one. 

He  reports  that  but  few  of  the  ditches  are  rated,  and  that 
generally  the  affairs  are  in  a  crude  state,  owing  to  its  being  a 
comparatively  new  country,  and  in  most  parts  furnished  with 
such  an  abundance  of  water  that  it  is  not  necessary  to  practice 
that  close  economy  in  the  distribution  of  water  that  is  essential 
in  other  parts  of  the  state.  Still  there  are  sections  where  the 
supply  is  limited,  and  the  superintendent  measured  and  arrived 
at  the  approximate  flow  himself,  without  any  expert  assistance. 

The  county  commissioners  of  Routt  county  are  reported  as 
favoring  the  abolition  of  the  office  of  superintendent  of  irrigation, 
on  account  of  the  expense  incurred,  which  is  probably  a  short- 
sighted policy. 

The  early  part  of  the  season  in  this  division  was  a  very  wet 
period,  and  a  bountiful  supply  of  rain  is  reported  in  all  sections; 
yet  as  summer  advanced  the  conditions  were  quite  the  reverse, 
the  streams  and  springs  being  very  low. 
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Denver,  Colorado,  December  4,  189G. 

HON.  H.  A.  SUMNER,  State  P:n<;iiieer, 

Denver,  Colorado. 

Dear  Sir — I  have  the  honor  to  present  the  following-  report  as 
superintendent  of  irrigation  of  water  division  No.  1.  for  the 
year  1890. 

Keports  from  water  commissioners  are  also  submitted. 

The  irrigation  season  of  this  year — like  that  of  1895 — opened 
with  a  very  light  supply  of  snow  in  the  mountains,  but  unlike 
last  year,  the  deficiency  was  not  fully  made  up  by  rains,  although 
local  showers  which  visited  the  lower  Platte  country,  and  some 
points  nearer  the  mountains,  did  much  good. 

Great  damage  to  ditches  on  Clear  and  IJear  crei'ks  was 
caused  by  cloud  bursts  in  July.  Hail  storms  damaged  crops  in 
limited  areas  in  Boulder,  Larimer,  Weld  and  Logan  counti(^s.  The 
early  season  in  the  mountain  parks  was  dry,  but  showc^-s  in  July 
and  August  improved  the  hay  crop,  which  is  still  lighter  than 
usual. 

In  portions  of  this  division,  water  that  had  been  stored  in 
reservoirs  performed  an  important  i)art  in  irrigating  crops. 

Owing  to  the  unusual  heat,  scarcity  of  water,  hail,  and  tlie 
ravages  of  grasshoppers,  the  yield  of  wheat  and  oats  is  light  in 
parts  of  th(^  division.  Corn  has  done  well.  TV)tatoes  were 
blighted  in  many  j)la(M's.  and  the  hay  crops  are  below  the  average 
in  quantity,  but  fair  in  quality. 

Considering  tlu^  limited  ])recipitation.  it  is  a  matter  of  sur- 
prise that  mon^  than  four-fifths  of  the  (  lojts  were  irrigated.  This 
result  was  attained  by  the  diligence  of  farmers  and  superintend- 
ents of  ditches,  and  grc^atly  facilitated  by  the  able  and  experi- 
enced corps  of  water  commissioncM's  in  this  division. 

In  years  of  scarcity,  disputes  usually  arise  between  users 
of  water,  but  serious  trouble  has  been  averted  this  year,  greatly 
to  the  credit  and  satisfaction  of  all  concerned.  Dis|)utes  usually 
follow  a  lack  of  reliable  rating  of  the  streams  and  ditches,  and 
funds  should  be  })rovided  to  keep  this  work  up  to  date.     The  law 
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requiring  ditches  to  have  rating  flumes  should  be  completed  by 
adding  a  penalty  for  non-compliance. 

The  decision  of  the  supreme  court,  rendered  early  in  the 
year,  in  the  case  of  The  Farmers'  Independent  Ditch  Company, 
Plaintiffs  in  Error  vs.  The  Agricultural  Ditch  Company,  Defend- 
ants in  Error,  confirmed  the  authority  and  jurisdiction  of  super- 
intendents of  irrigation  as  matters  of  law;  but  certain  injunction 
proceedings  in  districts  Xos.  4,  7  and  2)^  which  have  not  yet 
been  dissolved,  have  in  these  cases  restrained  this  office  from 
distributing  water  in  the  division  without  regard  to  district  lines. 
It  is  thought  that  more  complete  crop  statistics  may  be  had,  at 
little  cost,  if  farmers  ai)phing  for  water  shall  be  required  by  law 
to  furnish  ditch  superinttaidi^nts,  or  secretaries,  with  the  kind  and 
acreage  of  crops;  these  statements  to  be  turned  over  to  water 
commissioners,  to  be  used  in  making  crop  reports.  This  require- 
ment would  permit  a  better  distribution  of  water  according  to  the 
necessities  of  crops,  and  insure  a  higher  duty  and  more  beneficial 
use  of  the  same. 

It  is  believed  that  the  best  interests  of  all  will  be  conserved 
by  ])lacing  a  larger  discretion  in  the  hands  of  superintendents 
of  irrigation,  to  be  exercised  carefully  in  cases  of  emergency, 
and  to  sav('  valuable  property. 

Much  uncertainty  and  annoyances  to  county  officers  and  su- 
perintendents would  be  avoided,  if  superintendents  of  irrigation 
were  paid  directly  by  the  state;  and  it  would  be  well  if  the  attor- 
ney general  was  made  counsel  for  these  officers. 

In  a  number  of  cases,  those  having  appropriations  under 
one  ditch  have  been  allowed  to  use  this  water  upon  their  own 
lands  under  another  ditch,  provided  the  use  of  water  for  the  sea- 
son was  given  up  under  the  first  ditch,  and  those  asking  for  this 
change  sustained  any  loss  of  water  from  seepage  or  otherwise 
occurring  in  the  transf(a\ 

The  work  of  this  office  has  required  attention  throughout 
the  year;  and  during  the  time  of  greatest  stress  for  water,  its 
duties  have  at  times  been  exacting  and  embarrassing,  but  they 
have  been  met  with  a  success  reasonably  satisfactory  to  the  in- 
cumbent, at  least,  considering  the  limited  facilities  and  authority 
at  his  disposal. 

For  more  complete  information,  reference  is  made  to  the 
various  reports  of  Avater  commissioners,  and  to  the  rulings,  re- 
ports and  correspondence  of  this  office.  The  districts  comprising 
this  division  are  Xos.  1  to  !),  inclusive;  also,  Nos.  2."^.  46,  47,  48, 
64  and  65. 
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No  crop  or  final  reports  have  yet  come  from  districts  Nos. 
3  and  46.  I  desire  to  commend  those  commissioners  who  have 
made  reports.  There  luive  bcHMi  dilticuUies  in  tlie  way  of  others 
not  easy  to  overcome,  which  the  hiw  should  remedy. 

Six  hundred  and  fifty-two  thousand  and  ninety  eight  acres  of 
crop  has  been  reported  as  irrigated,  but  the  full  acreage  under 
irrigation  in  the  division  is  nearly  9()(),000.  Of  those  reported, 
137,450  acres  were  in  alfalfa.  In  other  seeded  grasses,  30,264 
acres.  In  natural  grasses,  170,264  acres.  The  number  of  acres 
in  fruit  is  15,025.  In  other  crops,  290,407  acres.  The  duty  of 
water  has  ranged  from  75  to  300  acres  per  cubic  foot,  which  is 
the  highest  duty,  it  is  believed,  ever  attained  in  Colorado.  This 
duty  can  be  somewhat  increased  by  greater  precautions  against 
waste  and  more  assistance  to  some  water  commissioners.  The 
duty  of  water  is  lowest  probably  in  district  number  two  (2),  al- 
most entirely  owing  to  the  open  sandy  soil  and  the  tiat  surface  of 
the  lands. 

During  all  of  last  winter  there  were  more  than  600  cubic 
feet  per  second  of  water  ran  to  waste  in  the  Platte  river.  In  July 
and  August  of  this  year  an  amount  of  water  ran  to  waste  equal 
to  400  cubic  feet  per  second,  for  thirty  days,  in  the  lower  Platte. 
The  welfare  of  the  people  of  this  division  and  the  value  of  all  the 
property  is  concerned  in  the  question  of  storing  this  waste  water. 
Who  shall  do  it,  and  how  shall  it  be  done?  is  the  problem. 

The  kind  attention,  sir,  that  I  have  received  at  your  hands, 
and  of  those  with  whom  I  have  had  official  relations,  is  gratefully 
acknowledged. 

Very  truly, 

A.  L.  EMIGH, 
Superintendent  of  Irrigation,  Water  Division  No.  1. 


WATER  DISTRICT  NO.  1. 


JAMES  HURLEY.  WATER  COMMISSIONER. 

Mr.  Hurley  reports  the  number  of  miles  of  ditches  in  his 
district  is  167.5.  The  number  of  acres  that  can  be  irrigated  is 
86,400.  The  number  of  acres  in  alfalfa  is  0,725;  in  natural 
grasses,  13,615;  in  fruit,  127;  in  other  crops,  27,250. 

These  figures  do  not  include  the  acreage  under  some  small 
ditches,  which  was  not  procured. 
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WATER  DISTRICT  NO.  2. 


j;    H.   HODGSON,  WATER   COMMISSIONER. 

Mr.  Hodgson  reports  the  average  amount  of  water  carried 
during  the  season  was  752J  cubic  feet  per  second  of  time.  The 
number  of  acres  that  can  be  irrigated  is  104,528.  The  number 
of  acres  in  alfalfa  is  19,(>89;  in  seeded  grasses,  494  acres; 
of  naluial  grasses,  7,411;  in  fruits,  oSO  acres;  in  other 
crops,  2G,441  acres.  The  cost  of  superintendence  of  ditches  for 
the  year  was  ^5,355;  repairs,  |4,62G.  The  cost  of  superintend- 
ence per  acre  has  been  about  ten  (10)  cents,  and  the  cost  of 
repairs  about  eight  (8)  cents  per  acre  in  this  district. 


WATER  DISTRICT  NO.  3. 


J.  L.  ARMSTRONG,   WATER  COMMISSIONER. 

Mr,  Armstrong  has  made  no  report  for  the  reason  that  the 
board  of  county  commissioners  of  Larimer  county  will  not  al- 
low compensation  for  time  employed  in  gathenng  statistics,  and 
the  district  is  too  large  to  do  the  work  gratis,  as  Mr.  Armstrong 
has  no  deputies. 

In  1894  there  were  177,808  acres  irrigated  in  this  district; 
29,183  acres  in  alfalfa;  other  grasses,  4,922  acres;  other  crops, 
7(1,279  acres;  pasture,  ()l,()oO  acres.  There  are  probably  190,000 
acres  irrigated  at  this  time  in  the  Poudre  valley,  which  comprises 
this  district.  A  large  number  of  finely  and  expensively  con- 
structed reservoirs  store  a  large  part  of  the  summer  surplus 
flows  and  the  winter  flow  in  the  streams.  These  reservoirs  were 
of  great  service  this  year,  much  of  their  storage  having  been 
carried  over  from  last  year.  Owing  to  the  close  attention  given 
to  the  water  rights  in  this  district,  as  well  for  storage  as  for 
direct  irrigation,  the  water  commissioner  is  employed  at  times 
both  winter  and  summer.  A  telephone  line  connects  the  prin- 
cipal ditches. 


WATER  DISTRICT  NO.  4. 


H.  C.  HAVENER,  WATER  COMMISSIONER. 

Mr.  Havener  reports  that  water  for  irrigation  was  scarce 
in  1896,  and  that  about  94,129  acres  were  irrigated,  63.800  acres 
of  which  w^ere  under  the  ten  ditches  reported,  out  of  twenty- 
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nine  in  the  district.  Tlie  average  tiow  of  watcn-  in  tlie  streams 
was  only  2G7.75  cnbie  feet  per  second,  so  tliat  tlic  duty  of  wmIc?- 
has  been  more  than  oOO  acres  per  cnbic  fool   foi-  the  season. 

]\Ir.  Havener  recommends  tlio  a])propriatioii  of  money  by 
the  county  or  state  to  j)ay  for  the  hibor  of  securinjj:  crop  statis- 
tics. A  telephone  line  would  save  the  cost  of  a  deputy  in  iliis 
district  and  would  cost  about  |S()().    A  leh'phone  is  badl,\  n(M*ded. 

With  the  excei)tion  of  some  misunderstanding  with  the 
Handy  ditch  people,  there  has  been  no  trouble  in  the  <listri(l. 
There  has  been  some  dissatisfaction  on  account  of  diverting 
water  from  one  ditch  to  another.  Mr.  Havener  thinks  that  water 
commissioners  should  be  vest(Hl  witli  more  authority;  he  b(^- 
lieves  that  the  law  should  allow  the  owners  of  private  reservoirs 
to  store  water  w^henever  their  ditch  is  entitled  to  water,  givinj? 
them  the  right  to  decide  whether  they  shall  irrigate  dir(M*tly  at 
the  time  or  store  the  water  for  future  use.  The  res(M  voirs  in  this 
district  have  been  of  great  service  in  saving  crops. 

Mr.  Havener  began  work  March  25,  and  will  likely  finisli 
November  ?>0.     Deputies  have  assisted  120  days. 

Fall  irrigation  of  alfalfa  on  sandy  land  is  recommended. 


WATEK  DISTRICT  NO.  5. 


L.   II.    I)I(;KSr)X,    WATER   CO.MMISSIOXKR. 

Mr.  Dickson  reports  the  number  of  acres  irrigated  in  the 
district  was  89,100.  The  average  flow  of  water  in  the  streams 
was  301  cubic  feet  per  second. 

Mr.  Dickson  was  called  out  May  2.  May  2.")  placed  dej)uty 
at  the  head  of  the  principal  ditches.  In  June,  a  deputy  was  sent 
to  the  Bear  Park  reservoir  to  oversee  the  turning  out  of  water 
stored  for  the  highline  and  sui)ply  ditches.  Deputies  served 
twenty-nine  days.  The  supply  of  water  from  snow  was  limited, 
but  great  service  was  rendered  from  water  stored  in  reservoirs. 
Showers  in  August  helped  out  late  crops.  Very  little  of  the 
grain  has  suffered.  The  yield  of  wh(\Tt  is  good,  some  fi(dds 
giving  from  forty  to  sixty-five  bushels  ])er  acre.  The  average  of 
all  crops  about  the  same  as  last  year. 

Mr.  Dickson  says  that  the  law  should  re(piire  superintend 
ents  of  ditches  to  give,  under  oath,  a  complete  report  of  crops 
planted  and  raised  under  their  ditcln^s,  to  the  water  commis- 
sioner of  the  district.  If  this  were  don(\  water  commissioners 
could  make  accurate  reports;  as  it  is,  very  little  information 
can  be  obtained  except  in  rare  cases. 
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WATER  DISTRICT  NO.  6. 


A.  C.  STILWELL,  WATER  COMMISSIONER. 

Mr.  Stilwell  reports  that  65,478  acres  of  crops  were 
irrigated  this  year,  1,150  being  irrigated  from  seepage. 
The  average  tlow  of  water  used  from  A])ril  11  to 
September  80,  U08.87  cubic  feet  per  second  of  time.  The 
amount  of  water  coming  into  the  district  for  the  same  time  was 
240.77  cubic  feet  per  second.  More  than  4, GOO  cubic  feet  per 
second  is  decreed  to  the  ditches  of  the  district;  800  to  1,000 
cubic  feet  will  fill  all  the  ditches;  400  to  500  cubic  feet  will  save 
all  the  crops  any  year.  This  year,  with  an  average  flow  of  only 
203.37  cubic  feet,  the  crops  are  good  and  no  senous  complaint 
as  to  the  shortage  of  water.  The  duty  of  water  has  been  more 
than  300  acres  to  the  cubic  foot  per  second. 

Attention  is  called  to  the  great  difference  between  the 
amount  of  water  decreed  and  the  amount  necessary  to  save 
crops. 

The  discretion  assumed  by  this  water  commissioner  has 
been  used  wisely. 


WATER  DISTRICT  NO.  7. 


W.   J.    PALMER,   WATER   COMMISSIONER. 

Mr.  Palmer  reports  the  number  of  acres  that  can  be  irri- 
gated in  this  district  to  be  91,838.  There  are  49,238  acres  in 
alfalfa;  18,534  acres  in  seeded  grasses;  9,812  acres  in  natural 
grasses;  7,085  acres  in  fruits,  and  37,406  in  other  crops;  and 
3,045  acres  are  irrigated  from  seepage.  The  average  flow  of  the 
streams  has  been  404.25  cubic  feet  per  second. 

The  cloud  burst  on  Clear  creek,  in  July,  greatly  damaged 
ditches.  The  work  of  the  district  has  been  arduous  this  year. 
Crops  are  generally  good,  where  well  watered. 

Up  to  November  1,  Mr.  Palmer  was  on  duty  205  days.  A 
deputy  served  sixty-nine  days. 


WATER  DISTRICT  NO.  8. 


S.   F.   COUCH,  WATER  COMMISSIONER. 

Mr.  Couch  reports  24,822  acres  in  crop.  The  season  was 
extremely  dry  and  only  a  few  ditches  had  a  fair  supply  of  water 
continuously.      When   properly   irrigated,   crops   are   good,   but 
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under  late  ditches  farmers  and  gardeners  have  sutlered  severely. 
Had  it  not  been  that  a  little  water  was  spared  at  times  by  tlie 
older  ditches  the  loss  to  the  fruit  interest  would  have  been  very 
great.  As  it  was,  small  fruits  have  been  greatly  injured.  Mr. 
Couch  riH'omuu'uds  tliat  \\w  owners  of  reservoirs  siiould  Ix' 
prevented  by  penalty  from  storing  water  during  the  irrigating 
season,  when  it  is  needed  for  irrigation. 


WATER  DISTKK^r  NO.  0. 


FRANK  EWEKS,  WATER  COMMISSIONER. 

Mr.  Ewers  reports  5,-98  acres  irrigated  from  the  streams 
direct,  and  about  5,000  acres  were  irrigated  from  reservoirs. 

The  season  has  been  extremely  dry  and  the  amount  of  wat(U' 
less  than  usual,  but  no  trouble  has  been  experienced  in  dividing 
the  water. 

Several  ditches  were  newly  rated,  which  greatly  assisted  in 
a  proper  division. 

Mr.  Ewers  was  called  out  April  (>,  and  uj)  to  September  1 
he  had  put  in  IIG  days.  Irrigation  in  the  district  was  not  fin- 
ished at  that  date.  Ditches  were  greatly  damaged  by  the  great 
flood  of  Julv. 


WATER  DISTRICT  NO.  23. 


VrALTER   SINGLETON,   WATER   COMMISSIONER. 

Mr.  Singleton,  whose  district  is  in  South  Park,  reports  eighty 
acres  in  seeded  grasses,  G0,G87  acres  in  native  hay,  and  VM  acres 
in  other  crops. 

The  early  season  was  extrenu'ly  dry  and  the  streams  very 
low,  but  rain  in  July  and  August  increased  the  supply  of  water 
and  greatly  improved  the  hay  crop,  which  is  still  lighter  than 
usual. 

This  water  district  is  very  large,  and  requires  the  help  of 
deputies. 

Mr.  Singleton  served  117  days. 

A.  W.  Vincent  served  sixty  days. 

W.  M.  Craig  served  twenty-one  days. 

I.  H.  Flower  served  twenty-seven  days. 

John  Drake  served  six  da^s. 
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WATER  DISTRICT  NO.  47. 


W.  D.  BECKWITH,  WATER  COMMISSIONER. 

Mr.  Beckwith  served  forty-two  days,  beginning  work  June  8 
and  closing  -Inly  24. 

Eightecai  tliousand  acres  are  irrigatcMl  in  tliis  district.  About 
500  acres  are  in  timothy.  There  is  a  small  acreage  of  barley,  rye 
and  oats.  Native  hay  is  the  greatest  crop,  of  which  there  were 
10. 200  tons  put  up.  Most  vegeta])les  do  Avell  in  this  district  in 
North  Park. 


WATER   DISTRirT  NO.  48. 


A.   I.    HANCE,   WATER  CCJMMISSIONER. 

Mr.  I  lance  reports  5,4:^5  acres  can  be  irrigated;  8,905  acres 
wei-e  in  natural  grasses. 

Th(*  cost  of  suj)erintendence  of  ditches  was  5'^780.  Cost  of 
repairs,  |2,5()o. 

Decrees  were  entered  for  this  district  in  tlie  district  court 
of  LariuKM*  county  at  the  September  term. 


WATER  DTSTRK'T  NO.   04. 


li.  .1.   PAT'lERSON.   WATER  COMMISSIONER. 

Mr.  I'atterson  reports  the  number  of  acres  of  crop  in  his 
district  at  :^2,o57.  Cost  of  superintendence  of  ditohes,  |725;  re- 
T)airs,  .S^Ono. 

A  large  part  of  the  hay  crop  was  irrigated  early  in  the  sea- 
son. Most  of  the  other  crops  were  but  partially  irrigated,  owing 
to  the  scarcity  of  water,  but  showers  were  so  frequ(»nt  that 
good  crops  have  been  raised,  except  where  the  hail  and  grass- 
hoppers have  injured  limited  areas.  There  has  been  no  trouble 
or  law  suits. 

During  the  latter  part  of  July  and  in  August  the  volume 
of  water  that  ran  away  unused  was  equal  to  400  cubic  feet  per 
second  for  thirty  days'  time. 
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WATER  DISTRICT  NO.  05. 


PETER  CAMPBELL,   WATER  C(  ).\L\IISSI()NER. 

Mr.  Campbell  reports  the  number  of  acres  irrigated  in  189G, 
in  his  district,  at  (),250  acres.  Alfalfa,  1)80  acres;  grain,  4,050 
acres;  other  grasses,  1,220.  Increased  acreage  in  cultivation, 
2,775  acres.    Number  of  miles  of  ditches,  eighty-one. 

The  season  for  irrigation  was  favorable,  except  on  the  Arick- 
aree.  Reservoirs  are  needed  to  store  waste  water,  which  would 
greatly  increase  the  amount  of  land  that  can  be  irrigated. 

There  are  no  decrees  in  this  district  and  none  wanted.  There 
have  been  few  disputes  and  conflicts  concerning  rights.  Early 
j  and  late  irrigation  is  practiced.  Water  was  turned  into  some 
ditches  in  February,  and  is  still  running  in  some  ditches  at  the 
date  of  this  report — December  1. 

Several  wells  in  this  district  have  pumps,  which  raise  water 
into  small  reservoirs,  from  which  tracts  of  five  (5)  acres  are  irri- 
gated with  success. 

A  submerged  lake  or  basin  containing  water  underlies  a 
large  area  in  this  district. 

Mr.  Campbell  thinks  wind  and  electrical  power  may  raise 
much  w^ater  for  irrigation. 
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T'iu4)l(),  Colorado.  December  19,  18!)(). 

HON.  H.  A.  SUMNER,  State  Engineer, 

Denver,  Colorado. 

Mv  Dear  Sir — I  desire  to  suppU^nent  my  statistical  report, 
heretofore  handed  yon,  by  ji  brief  statement  concerning  the  dis- 
tribution and  use  of  water  in  the  Arkansas  valley  during  tln^  j)ast 
two  years. 

The  official  measurements  of  the  Arkansas  river  show  the 
flow  of  water  in  the  river  lias  been  less  than  for  many  years  past, 
and  the  same  is  tru(»  of  the  tributaries  of  the  river. 

Naturally,  under  such  a  condition,  there  has  been  more  or 
less  friction  between  the  appropriators  of  water.  But  such  fric- 
tion has,  in  the  whole,  been  much  less  than  might  reasonably 
be  anticii)ated;  indeed,  there  is  reason  for  congratulation  that  the 
general  harmony  among  users  of  water  has  been  so  seldom 
broken,  in  such  an  unusual  year  of  scarcity. 

This  is  partly  owing  to  the  organization  of  the  Arkansas 
River  Valley  Irrigation  Association,  composed  of  representative 
irrigationists,  all  zealous  in  assisting  the  superintendent  of  irri- 
gation in  the  performance  of  his  duties,  and  in  other  ways  en- 
couraging the  irrigation  welfare  of  the  valley. 

In  the  administration  of  this  department  there  has  been  some 
cases  of  delinquencies  on  the  part  of  the  water  commissioners,  oc- 
casioned largely  by  the  failure  of  a  few^  of  the  boards  of  county 
commissioners  to  allow  the  necessary  bills  of  the  water  commis- 
sioners. 

We  recognize  that  the  law  providing  for  the  payment  of  the 
superintendent  and  commissioners  is  far  from  just  in  the  ap- 
portionment of  such  payments  among  the  several  counties  of  a 
w^ater  division,  and  affords  often  a  reasonable,  though  not  a  legal, 
ground  for  refusal  to  pay  the  salaries  of  the  officers  engaged  in 
the  distribution  of  water,  and  in  this  particular  it  is  necessary 
that  a  change  should  be  made  in  our  laws. 

It  is  necessary  to  note,  also,  that  although  some  of  our  de- 
crees are  in  a  high  degree  satisfactory,  there  are  several  districts 
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in  which  the  decrees  are  so  seriously  defective  as  to  preclude  the 
tabulation  of  statistics,  as  requin^d  bv  law,  and  prevent  the  (lis- 
tribution  of  water  in  harmony  with  the  letter,  or  even  with  the 
spirit,  of  our  irrigation  laws. 

Very  respectfully  youi-s, 

GEO.  J.  KANKIN, 
Superintendent  of  Irrigation  Division  No.  2 
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Del  NoHc,  Colorado,  NovcmlxM'  28,  1896. 

HON.  H.  A.  SUMNER,  State  Eiij^ineer, 

Denver,  Colorado. 

Dear  Sir — I  have  the  honor  to  submit  the  report  of  the 
water  commissioners  for  the  years  1895  and  189G,  with  mine 
for  the  latter  year,  my  report  for  1895  having  been  filed  in  De- 
cember of  that  year. 

Water  district  No.  20,  Richard  Blakey,  commmissioner, 
Alamosa,  Colo.,  reports  that  the  decreased  acreage  for  1896  was 
due  to  the  extreme  scarcity  of  water,  necessitating  the  abandon- 
ment of  many  acres  of  cr()i)S.  Mr.  Blakey  was  ably  assisted  by 
two  deputies,  Messrs.  Jermy  and  Nightingale, 

Water  district  No.  21,  Ilipolito  Romero,  commissioner. 
Capulin  postoffice,  reports  that  he  served  in  1895  forty-two  days. 
There  was  an  abundance  of  rain  and  a  large  yield  of  crops.  In 
1896  he  served  eighty  days.  On  June  4,  the  entire  tlow  of  water 
in  all  the  streams  was  appropriated  by  the  ditches.  Ky  .June 
9  water  became  very  scarce,  and  sufficient  only  for  ditches  hav- 
ing the  earliest  rights.  Nearly  all  of  the  large  ones  were  closed 
down  at  this  time,  June  19,  all  crops  needing  water  badly, 
amount  of  water  coming  into  the  district,  twenty-five  second- 
feet.  July  :?,  crops  suffering  badly  from  the  drouth  and  water 
so  low  in  the  streams  that  it  cannot  be  sc^cured  for  domestic 
purposes;  volume  decreased  to  twenty  second-feet,  July  18, 
good  showers  ranging  over  a  period  of  the  last  five  days  have 
somewhat  relieved  the  bad  effects  of  the  drouth;  increase  in 
volume  of  water  to  forty  second-feet,  August  22,  the  streams 
reached  low  water  mark,  there  being  but  eight  second-feet  of 
water  coming  into  the  district,  which  was  consumed  entirely  for 
domestic  ])urposes.  The  total  amount  of  watc^r  aj)])roj)riate(l  in 
the  district  is  1,877.87  second-feet,  distributed  among  ninety-one 
decreed  ditches.  In  the  discharge  of  his  duty.  ^fr.  Romero  re- 
ceived invaluable  aid  from  his  deputy,  Hon.  David  How. 

Water  district  No.  22,  John  C.  Dalton.  commissionei*.  post- 
office  address,  ^fanassa,  (^olo.     Reports  in  1895,  from  about  tlie 
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10th  of  July  to  the  end  of  the  season,  an  abundance  of  rain  and 
a  fine  and  large  yield  of  all  crops.  In  189G  he  served  fifty-eight 
days,  and  owing  to  scarcity  of  water  was  confronted  by  many 
knotty  propositions.  About  June  10  there  were  1,820.28  second - 
feet  of  water  flowing  into  the  district  and  the  water  was  de 
creasing  very  rapidly,  until  the  22d  inst.,  when  it  had  fallen  to 
about  972  second-feet.  From  that  time  it  rapidly  decreased  until 
August  17,  when  it  reached  the  lowest  it  has  ever  been  known. 
There  was  not  to  exceed  twenty-five  second-feet,  and  it  was 
decided  by  consent  of  all  parties  to  use  no  more  water  for  irri- 
gation, but  allow  the  same  to  be  used  for  domestic  purposes  only. 
Mr.  Dalton  employed  one  deputy  who  did  good  service  during 
the  trying  days  of  the  season. 

Water  district  No.  24,  Pablo  Sanchez,  commissioner,  post- 
oflice  address,  San  Pablo,  Colo.  Reports  that  he  was  employed 
twenty  days  in  1895.  Quantity  and  quality  of  crops  exceeded 
those  of  several  years  past.  He  states  that  in  1896  he  served 
eighty-two  days,  the  season  being  the  driest  ever  experienced 
in  his  district,  rains  on  Aj)ril  11  and  12  being  the  only  sub- 
stantial ones  during  the  entire  spring.  Dry  weather  continued 
until  July  22  and  2'>,  when  very  light  showers  broke  the  drouth. 

On  June  10  he  was  called  out  to  distribute  water,  and  re- 
mained on  duty  until  the  end  of  the  season.  The  supply  of 
water  proved  to  be  insutficient  for  the  wants  of  the  people, 
there  being,  on  June  10,  in  all  of  the  streams  in  the  district  135 
second-feet,  while  the  amount  necessary  to  irrigate  tlie  lands 
under  cultivation  was  220  second-feet.  After  that  time  the 
volume  of  water  kept  decreasing  gradually  until  it  reached 
sixty-three  second-feet  on  August  18.  In  that  portion  of  the 
district  where  the  water  of  Costilla  creek  is  utilized,  said  water 
was  all  consumed  in  New  Mexico.  The  ditches,  six  in  number, 
received  no  water  at  any  time  during  the  irrigating  season,  yet 
owing  to  the  fertility  and  natural  moisture  of  the  soil,  the  corn 
and  bean  crops  sustained  a  loss  of  only  about  25  per  cent.  The 
wheat,  oat  and  pea  crops  showed  a  decrease  of  75  per  cent.  In 
that  portion  where  the  waters  of  the  Culebra  creek  and  its 
tributaries  are  used,  nine  of  the  ditches  were  shut  down  the 
latter  part  of  June,  leaving  the  waters  distributed  in  eight 
ditches  averaging  eight  second-feet,  while  the  average  actually 
necessary  was  sixteen  second-feet.  Notwithstanding  the  de- 
ficiency of  water,  the  bean  and  corn  crops  yielded  far  beyond 
all  expectations.  The  crops  of  wheat,  oats,  barley  and  peas 
were  less  by  30  per  cent,  as  compared  with  crops  raised  in 
ordinary  rainy  seasons;  the  yield  of  potatoes  about  50  per  cent. 
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only.  The  plantin^:  of  fruit  trees  is  in  its  infancy  in  this  dis- 
trict, and  those  tliat  were  bearinjr  finit  were  so  injured  by  di-outli 
as  to  result  in  a  total  failure. 

From  June  10  until  Auj;ust  2{),  Mr.  Sanchez  was  constantly 
employed  alonji^  the  streams  in  his  district  distributin*^  the  lim- 
ited amount  of  water  in  the  most  judicious  and  economical  man 
ner  possible.  The  able  manner  he  jxM'formcd  his  duties  was  fully 
attested  by  the  fact  that  not  a  sin<;ie  a})peal  was  taken  from  his 
rulinjys. 

Water  district  No.  25,  Geo.  Neidhardt,  commissioner,  post- 
office  address,  ^liraj^e,  Colo.  Reports  that  he  was  calh^l  out  on 
May  4,  1895,  the  day  after  receiving  his  appointment,  and  was 
employed  eighty-one  days  during  the  season,  the  last  day  being 
September  '24. 

In  the  northern  pait  of  his  district  and  especially  San  Luis 
creek,  water  was  very  scarce,  and  there  was  not  at  any  time 
over  fourteen  second-feet  of  water  in  the  creek,  and  were  it  not 
for  frequent  rains,  most  of  the  crops  would  have  burned  out. 
From  the  middle  to  the  southern  ])art  of  the  district  tluM-e  was 
an  abundance  of  water.  There  was  an  average  crop  througliout 
the  district. 

Mr.  Neidhardt  was  bothered  considerably  in  the  northern 
part  of  the  district  by  the  stealing  of  water.  The  absence  of 
headgates  and  the  poor  character  of  those  that  were  constructed 
prevented,  in  a  large  measure,  the  proper  control  of  the  water. 

In  181)0  he  served  ninety-seven  days,  closing  the  season  on 
November  15.  He  reports  there  are  171  ditches  (with  a  decreed 
wiiter  right  to  each).  The  present  season  opened  very  favorably, 
with  large  (piantitif^s  of  snow  in  both  the  Sangre  de  Thristo  and 
Main  ranges,  but  the  high  winds  of  May  and  .June  carri(Hl  the 
snows  off  very  rapidly,  and  at  about  the  middle  of  -Tune  th(^ 
streams  had  fallen  to  from  one-tifth  to  one-t(Mith  of  their  usual 
volume,  and  some  had  failed  entirely,  so  that  the  majority  of  tlu^ 
ditches  did  not  have  water  to  exceed  sixty  days  during  tlie 
season,  while  at  ordinary  times  it  runs  from  100  to  120  days. 

Water  district  No.  2G,  Charles  A.  Potts,  conimission(M',  post 
office  addn^ss,  Saguache,  Colo.  Was  called  out  l)v  water  users 
on  the  first  day  of  March,  1805,  and  during  the  year  rend(M'ed 
143  days'  services  at  the  sum  of  |5  per  day,  or  ^715.  Water  was 
scarce  until  the  first  of  July,  after  which  time  it  was  jtlenty 
during  the  balance  of  the  season. 

In  ISOt;  he  was  calhnl  out  by  water  users  on  the  10th  day  of 
March,  and  u])  to  the  20th  day  of  November  had  rendered  10.'* 
days'  services  at  the  sum  of  ^^5  per  day.  or  .S'SIT).     NN'ater  has  be-n 
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scarce  during  the  entire  season.  Have  had  more  or  less  trouble 
during  both  seasons  with  the  several  water  users  over  the  dis- 
tribution of  the  water  according  to  the  different  priorities. 

Water  district  No.  27,  Mark  Biedell,  commissioner,  post- 
office  address,  Del  Noi-te,  Colo.  Reports  for  1895  great  amount 
of  rains  and  a  large  yield  of  crops.  In  1896  a  great  scarcity  of 
water  prevailed  throughout  the  entire  season,  resulting  in  greatly 
diminished  crops.  From  July  1  until  the  end  of  the  season  ther(^ 
was  only  water  sufficient  to  supply  ditches  antedating  1874.  Mr. 
Biedell  employed  the  services  of  one  assistant  and  states  that 
the  irrigating  season  closed  on  November  1. 

Water  district  No.  .35,  no  water  commissionei*  lias  hvvu  a]) 
pointed,  and  as  the  priorities  have  not  been  adjudicatc^d.  we  had 
no  occasion  to  visit  the  district. 

As  superintendent  of  irrigation  of  this  division,  I  assumed 
the  duties  of  my  office  on  June  24,  1895,  on  which  day  my  i)re- 
decessor  turned  over  to  me  what  records  belonged  to  his  ofHce. 
I  was  called  upon  to  perform  field  duties  and  office  work, 
which  occupied  my  entire  time,  as  a  scarcity  of  water  existed 
over  the  entire  division. 

On  or  about  July  10  the  rainy  season  set  in,  and  as  there 
was  an  abundance  and  continued  amount  of  rain,  the  demand 
for  my  services  was  much  lessened.  From  that  time  on  until 
the  close  of  the  season,  there  was  a  superabundance  of  water,  in 
fact,  the  precipitation  was  so  great  that  the  harvesting  of  crops, 
especially  the  hay,  was  materially  interfered  with.  Many  of 
the  lowlands  were  so  wet  that  the  efforts  to  harvest  the  hay 
crop  were,  in  some  instances,  totally  abandoned. 

In  189()  the  contrary  was  the  universal  condition,  in  fact, 
as  early  as  May  the  scarcity  of  water  became  apparent,  until 
on  June  0  two  of  the  largc^st  ditches  on  the  Kio  (Jrande  I'iver 
were  closed  down  and  remained  so  for  the  balance  of  the  season. 

From  that  time  on,  each  day  witnessed  the  closing  of  head- 
gates  throughout  the  entire  division,  until  more  than  three- 
fourths  of  the  entire  number  of  ditches  were  c1os(m1  down.  The 
services  of  the  water  commissioners  were  in  constant  demand, 
and  the  manner  in  which  each  and  all  of  them  respondcMl  de- 
serves special  commendation.  In  some  of  the  districts  all  of  the 
streams  were  dry.  The  Rio  Grande  river  was  reduced  to  240 
second-feet,  and  the  Conejos  river  to  twenty-five  second-feet, 
and  on  the  latter  stream  the  water  was  abandoned  for  irriga- 
tion purposes  and  given  over  to  domestic  use. 

The  excessive  shortage  of  water  this  season  has  brought 
more  forciblv  to  the  minds  of  the  farmers  the  necessitv  of  the 
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future  storage  of  water  at  the  source  of  the  dilTerent  streiims, 
and  until  this  is  done,  there  can  be  no  certainty  of  the  raising  of 
crops  in  the  valley.  The  increasing  demand  for  water  created 
by  a  constantly  increasing  cultivation  of  the  soil,  in  the  face  of 
decreasing  supply  of  water,  has  brought  the  settlers  to  a 
fuller  realization  of  this  fact,  and  1  believe  that  it  is  a  matter 
of  a  short  time  when  all  of  Ihe  reservoir  sites  tributary  to  this 
valley  will  have  been  a[)j)r()pi'i;ited  and  utilized.  In  anticipation 
of  this  condition  of  atlairs  there  have  been  already  taken  four 
reservoir  sites,  which  when  completed  and  utilized  will  obviate 
in  a  large  measure  the  unfortunate  (existing  (conditions.  I  ap- 
pend herewith  an  estimate  of  the  size  and  cai)acity  of  the  afore- 
said reservoirs,  as  given  me  by  the  respective  engineers  in 
charge,  to-wit: 

Shaw  reservoir,  owned  by  E.  J.  Shaw  et  al.,  situjited  in  sec- 
tion 31,  township  31)  north,  range  2  east,  and  section  (J,  township 
38  north,  range  2  east.  New  Mexico  principal  meridian;  capacity, 
3,030.45  acre  feet;  cost,  estimated.  |8()0. 

Reservoir  2,  owned  by  A.  W.  MacLeod,  situated  in  south- 
west quarter  of  southeast  quarter  section  24,  township  39  north, 
range  5  east,  New  Mexico  principal  meridian;  capacity,  104.60 
acre  feet;  cost,  |524. 

Regan  reservoir,  owned  by  John  S.  Regan,  of  Del  Norte, 
Colo.,  situated  in  section  31,  township  41  north,  range  3  west, 
New  Mexico  principal  meridian;  capacity,  about  307,971,100 
cubic  feet,  or  7,070  acre  feet;  cost,  |1,500. 

Santa  Maria  Lake  reservoir,  Rio  (Jrande  Reservoir  and 
Ditch  Company,  owners;  situated  in  sections  1(>,  21,  22,  27  and 
28,  respectively;  capacity,  15,971.20  acre  feet;  cost,  lowest  esti- 
mate, 1130,000. 

In  former  years,  high  water  did  not  occur  in  the  Rio  (Jrande 
river  and  its  tributaries  until  about  the  20th  of  .June,  but  it  is 
a  noteworthy  fact  that  in  the  last  four  or  five  years  the  same 
has  occurred  in  the  middle  of  ^NFay. 

The  Saguache  reservoir,  properiy  of  the  state,  is  locatt^l  ad- 
jacent to  the  town  of  Saguache,  and  is  now  in  my  charge,  under 
a  special  order  from  the  state  board  of  land  commissioners,  and 
while  I  have  made  every  efi'ort  to  derive  from  it  a  bcix'tit  to  tlic 
settlers  and  a  revenue  to  the  state,  T  am  compelh^d  to  admit  that 
my  efforts  have  been  a  failure.  Aside  from  its  inability  to  hold 
water,  there  are  seldom  any  unappropriated  waters  to  be  turned 
into  it.  On  Decembc^r  5.  1S9.").  owing  to  the  unusual  supply  of 
water,  we  succeeded  in  storing  water  therein  to  the  depth  of 
twenty-seven  feet,  but  before  spring  tlie  entire  amount  Imd 
leaked  out. 
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The  reservoir  is  generally  viewed  by  the  citizens  of  Saguache 
county  with  disfavor  and  regarded  as  a  failure.  I  am  free  to 
say  that  my  own  experience  fully  endorses  the  latter  belief. 

Though  a  large  number  of  headgates  have  been  constructed 
this  past  season,  there  are  still  many  ditches  in  the  division  that 
have  none.  This  is  a  source  of  annoyance  and  trouble,  and 
materially  lessens  the  elTective  and  expeditious  work  expected 
of  the  water  commissioners.  I  would  recommend  that  the  law 
be  amended  to  include  a  penalty  in  default  thereof. 

On  San  Francisco  creek,  a  stream  about  nine  miles  long,  we 
have  adopted  a  system  of  rotation  of  the  water  with  gratifying 
results. 

There  is  not  a  rating  flume,  to  my  knowledge,  in  the  division, 
and  the  apportionment  of  water  must  of  necessity  be  crude  and 
unsatisfactory.  I  am  satisfied  that  if  ditch  owners  realized  the 
benefit  and  satisfaction  resulting  therefrom  they  would  unhesi- 
tatingly incur  the  trifling  exj)ense  in  securing  them.  I  know  if 
it  were  done  it  would  be  an  improvement  fully  appreciated  by 
every  water  commissioner. 

I  have  rendered  some  fifty  to  sixty  decisions,  some  of  which 
involve  the  most  perplexing  and  intricate  })oiuts  of  irrigation 
law.  To  what  extent  I  may  have  erred  in  my  conclusions  I  am 
unable  to  state,  as  in  no  instance  has  an  appeal  been  taken. 

There  has  been  considerable  dispute  between  water  users 
and  myself  relative  to  their  rights  in  the  water  decreed  them. 
I  refer  more  i)articularly  to  the  extent  and  character  of  use.  It 
is  contended  that  the  decree  for  the  amount  of  water  appro- 
priated gives  the  unqualified  right  to  any  further  use  and  dis- 
position that  the  owners  see  fit,  regardless  that  such  use  may 
enure  to  the  injury  of  other  rights. 

In  conclusion,  I  desire  to  say  that  each  commissioner  and 
deputy  deserves  special  mention  for  the  impartial  manner  in 
which  they  discharged  their  duties.  I  desire  also  to  express  my 
appreciation  of  the  many  kindnesses  and  assistance  extended  to 
me  officially  by  both  yourself  and  Mr.  Cogswell. 

I  remain,  sir, 

Ver\^  respectfully, 

FRANCIS  T.  ANDERSON, 
Superintendent  of  Irrigation,  Division  No.  3. 
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Grand  Junction,  Colorado,  October  1,  1(S9G. 

HON.  H.  A.  SUMNER,  State  Enj^ineer, 

Denver,  Colorado. 

Dear  Sir — I  herewith  respectfully  submit,  for  your  inspec- 
tion and  approval,  the  following  report  of  division  No.  5,  the 
Grand  River  division,  for  the  year  189G. 

On  account  of  having  received  the  books  and  papers  belong- 
ing to  this  office  so  late  in  the  irrigation  season  of  1895  (June 
17j,  1  thought  it  expedient  to  make  but  a  partial  report  for 
that  year. 

There  are  in  this  division  nineteen  water  districts,  of  which 
each  one  seems  an  empire  in  extent.  Of  these  there  are  Nos.  36, 
50,  51,  59,  60,  62,  63  and  68,  in  which  there  are  yet  no  decretal 
orders,  hence  no  commissioners  appointed.  Nos.  52  and  53  have 
adjudicated  rights,  but  no  commissioners  appointed.  Nos.  28, 
37,  38,  39,  40,  41,  42,  45  and  61  have  water  commissioners  in 
active  service  during  the  irrigating  season,  and  herewith  I  hand 
you  their  several  reports,  dated  September  15,  1896. 

C.  E.  McAllister,  water  commissioner.  No.  28,  reports  as 
follows:  ^'The  water  from  the  streams  have  been,  this  season, 
turned  into  the  ditches  on  the  *hour  system.'  We  have  no  rating 
tlumes  and  but  few  headgates.  About  half  of  the  ditches  in  this 
district  have  no  decrees.    I  enclose  statistical  report  herewith." 

A.  Kallquist,  commissioner  of  No.  37,  under  date  of  August 
17,  makes  the  following  report:  "Everything  seems  to  have 
been  satisfactory  in  this  district  to  all  concerned,  at  least 
since  the  latter  part  of  May.  The  decrees  being  granted  con- 
ditionally in  district  No.  37,  I  have  follow^ed  conditions  as  near 
as  possible.  All  improved  ground  has  been  allowed  water  ac- 
cording to  number  of  priority  for  that  land,  without  taking  into 
consideration  whether  it  has  been  under  cultivation  one  or  fif- 
teen years;  but  I  don't  consider  it  just,  if  ground  yet  covered 
with  sage  brush  in  the  future  should  count  a  priority  to  land 
that  has  for  several  years  been  taxed  as  improved.  I  think 
'reasonable  diligence'  has  not   been   exhibited  in   such   a   case. 
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Some  peoph'  think  they  liavc  a  jcilcnl  foi-  a  ccrlaiii  aiiiount  of 
water,  and  can  use  it  wliere  and  how  (liev  nhsise,  even  from 
another  stream.  Woukl  it  not  be  well  to  declare^  all  decrees  void 
where  conditions  have  not  been  complied  with  in  a  certain  num- 
ber of  years?     Some  decreed  ditches  are  not  yet  constructed. 

''I  would  recommend  a  law  giving  preference  to  tilled  soil 
and  seeded  ^rass  land,  ahead  of  native  «;rass  land,  for  several 
reasons.  In  scarcity  of  water  it  is  seldom  used  on  native  grass, 
if  owners  have  cultivated  ground  to  turn  it  on.  It  has  Ix-en  less 
labor  and  money  expended  in  preparing  the  ground.  A  good 
stand  of  seeded  grass  might  die  out  in  one  dry  season;  and  last, 
but  not  least,  assessment  on  cultivated  ground  is  usually  sev- 
eral times  higher  than  on  common  grass  land.  If  a  law  exists 
exempting  water,  or  at  least  private  ditches,  from  taxation,  it 
should  be  enforced,  if  farmers  are  to  have  a  premium  for  build- 
ing up  a  state.  Every  assessor  ought  to  know  the  value  of  farm 
land  without  water  in  the  state  of  Colorado. 

'4  forward  the  report  for  189G:  The  figures  for  ditches  from 
Gypsum  creek  are  as  near  correct  as  possible.  The  rest  are 
approximate.  The  order  of  priority  in  this  district  is  given  for 
original  constructions.  Later  appropriations  are  included  in  Hg- 
ures  for  whole  ditch.  Some  ground,  with  decree  under  ditches 
from  tributaries,  is  now  irrigated  by  ditches  out  of  Eagle  river. 
For  instance,  about  250  acres  under  Chattield  &  Bartholomew 
ditch,  and  some  ground  under  Berry  and  Eby  creek  ditches. 
Berry  creek  had,  July  10,  only  1.8  cubic  feet  per  second.  Some 
land  under  Stratton  ditch,  and  all  under  Phillips  ditch,  has  been 
irrigated  by  H.  O.  K.  ditch.  Nelson  ditch  has  not  been  found, 
and  Groff  ditch  should  probably  belong  to  district  52.  Many 
small  streams  have  almost  dried  out  in  later  part  of  the  season 
(Muddy  creek.  Castle  creek,  Eby  creek),  but  b(Mng  used  by  only 
one  party,  no  scarcity  was  reported.  The  largest  tributaries  to 
Eagle  river  are  Lake  creek.  Brush  creek  and  Gypsum  creek. 
Lake  creek  has  more  than  a  sufficient  amount  of  water  for  its 
valley.  Brush  creek  has  had  enough  for  all  its  ditches,  but  very 
little  to  spare.  Some  owners  of  the  oldest  and  largest  ditches 
in  Brush  valley  never  applied  for  decrees,  thinking  it  would 
be  unnecessary.  If  more  land  is  brought  under  cultivation,  there 
is  liable  to  be  a  shortage  even  there.  Gypsum  creek  has.  in 
average  seasons,  sufficient  for  improved  lands  surrounding  it. 
Actual  shortage  lasted  from  May  18  to  May  24  this  season,  and 
was  made  up  for  with  25  ])er  cent,  surplus  until  June  8.  Since 
June  15,  the  supply  in  Gypsum  creek  has  varied  between  sixty- 
five   and   sixtv-one    cubic   feet   per   second;   seldom    above    and 
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hardh'  ever  below  for  full  twentj-four  hours.  Heavy  rains  about 
the  middle  of  July  refreshed  the  range  and  kept  up  the  supply 
in  the  creeks.  The  seepage  has  increased  in  lower  part  of  Gyp- 
sum creek.  Grundell  Brothers'  ditch  has  been  shut  down  since 
July  12  (using  seepage  from  Chatfield  ditch).  Balance  of  seep- 
age is  coming  into  the  creek  and  turned  into  the  lower  ditches. 
No  ground  in  district  is  altogether  dependent  on  seepage  for 
irrigation,  but  this  season  the  creek  water  in  lower  part  of  creek 
has  been  nothing  but  seepage,  and  even  if  unfit  for  domestic  use 
(water  even  for  washing  purposes  has  been  hauled  from  Eagle 
river)  does  not  show  any  bad  effect  on  crops.  It  seems  to  work 
as  a  fertilizer,  the  Gypsum  (sulphates  of  lime)  changing  the 
stronger  alkali  into  sulphates  of  potash  and  soda.  The  crops 
seem  to  be  average,  or  above,  in  the  whole  district,  with  but 
very  few  exceptions.  Being  of  an  altitude  of  above  6,000  feet, 
no  fruits  are  raised  in  this  district,  with  the  exceptions  of  a  few 
strawberries  and  gooseberries.  Alfalfa  gives  two  good  crops 
below  7,000  feet;  above,  timoth}'  yields  well  up  to  nine  or  ten 
thousand  feet  above  sea  level.  Small  grain  does  well  up  to  7,500 
feet;  winter  grain  probably  higher  up." 

Under  date  of  September  1!5,  Chas.  S.  Shadle,  commissioner 
for  district  No.  38,  sends  report,  and  says:  "My  duties  ceased  in 
this  district  on  September  2o.'' 

There  has  been  considerable  shortage  of  irrigation  water  in 
this  district,  but  crops  were  fair,  and  the  people,  with  a  few  ex- 
ceptions, were  well  satisfied  with  the  service. 

Water  commissioner  of  No.  39,  D.  F.  Webster,  makes  the 
following  report:  ''Owing  to  the  scarcity  of  water  for  irrigation 
purposes  in  the  various  creeks  in  my  district,  I  was  called  out 
for  duty  on  April  19,  and  my  last  services  were  rendered  on 
September  10.  I  served  101  days.  I  had  one  assistant,  who 
served  100  days;  also  one  other  assistant,  who  served  eight  days, 
and  one  who  was  employed  five  days.  We  had  no  rain  in  this 
district  until  July  15.  After  that  we  had  frequent  showers, 
which  were  of  great  benefit  to  the  creeks.  Water  in  the  various 
creeks  never  was  so  low  as  it  was  this  summer,  or  at  least  since 
the  white  man  settled  this  country;  and  myself  and  assistants 
put  in  a  very  busy  season  this  year,  and  as  near  as  I  can  learn 
I  gave  as  good  satisfaction  to  the  ranchmen,  in  my  services, 
as  a  water  commissioner  could  under  our  present  system  of  regu- 
lating water.  September  22,  23,  24,  we  had  the  heaviest  rain 
ever  experienced  in  the  history  of  the  Grand  valley.  This  storm 
caused  great  damage  to  the  railroads,  county  roads  and  irrigation 
ditches. 


STATE  i:x<;ixKi':ii  ui'  colukaim).  117 

"I  have  SOUR'  su^jicstions  in  i(<;ai(l  to  amending;  I  he  iiri^a- 
tiou  laws  iu  this  state,  but  as  the  water  eoiiiinissioiieis  aic  to 
meet  next  week  in  Denver  to  diseuss  the  matter,  1  will  wail  'iiiitil 
then  and  make  them  in  person  instead  of  wiilin-;  them  out  at  tiic 
present  time." 

Mr.  J.  C.  Hart,  eommissionci-  of  No.  K),  lias  had  considcrahlc 
trouble  in  his  district  this  season,  much  ol"  it  owin^  to  ambi^^uitv 
found  in  tlie  decretal  orders  of  the  court.  The  lan<iua;;('  is  so 
framed  that  in  each  order  thei-e  are  at  h'ast  two  interpretations 
to  be  phiced  upon  it.  Water  commissioners  up  in  the  law  are  in 
the  same  condition  as  many  of  the  attorneys  of  the  state;  don't 
know  what  it  mejins.  He  says,  under  date  of  Aui^ust  17:  "I 
am  iu  the  saddle  now  almost  nij;ht  and  day,  with  one  assistant. 
The  natural  How  of  Surface  creek  is  down  to  7.00  feet;  Leroux 
creek,  6.00  fe(4;  Forked  Tongue,  including-  all  tributaries,  l.*5.50 
feet,  with  all  reservoirs  about  exhaust<'d.  We  turned  into  No. 
1,  on  Forked  Tongue  creek,  their  additional  aino\int  of  water 
for  increase  of  acreag(\  This  takes  all  the  wat(M'  there  is  in 
Dirty  G(M)rge  creek  for  No.  2,  in  order  to  give  them  one  foot  for 
each  forty  acres.  We  had  to  close  all  ditches  on  Ward's  and 
Kiser  creeks,  except  Nos.  o  and  7.  We  have  btn^i  trying  for  ten 
days  to  get  5.00  feet  down  to  No.  2,  but  the  most  we  have  ever 
found  there  was  2.50  feet. 

"No.  10  will  not  even  let  the  2.25  positively  decreed  No.  2 
to  pass  No.  10  headgate,  and  things  are  warming  up.  Lake  Fork 
and  Sand  Stone  Bluffs  are  also  raising  their  headgates.  Yes- 
terday we  spiked  all  gates  down  with  40ds.  I  was  told  last 
night  that  No.  10  (Mr.  Slower),  Lake  Fork  and  Sand  Stone 
Bluffs  had  all  chipped  in,  and  were  going  to  stop  Nos.  1  and  2 
from  using  any  additional  amount  of  water,  and  that  the  injunc 
tion  would  be  served  to-day.  On  Leroux  creek  it  lakes  4.00  f{M?t 
to  pass  No.  2,  to  make  the  LOO  feet  good  at  No.  1  il>rown  Bros.), 
and  there  is  talk  of  an  injnn(  tion  there.  All  reservoir  ]>eoj)le  are 
quarreling  and  tiling  com])laints." 

And  again,  under  date  of  September  10.  Mr.  Hart  says: 
"In  the  absence  of  iron  lu^adgates,  and  locks  and  keys,  about  the 
only  thing  that  suggests  itself  to  me  would  be  an  act  that  would 
put  a  ball  and  chain  on  the  majority  of  ditch  owners  at  the 
<)pening  of  the  irrigation  season.  All  law  and  custom  hav(^  been 
indecently  and  re])eatedly  violated.  Something  will  have  to  be 
done  for  No.  40.  The  thing  is  to  get  together,  as  the  state  en- 
gineer suggests,  find  out  what  it  is  we  want,  and  petition  tlir 
legislatur(^  to  do  it." 

The  commissioner  of  No.  IK  K.  U.  l.angstoii.  on  acrount  of 
a  scarcity  of  water,  has  had  liis  hainls  full  since  his  aj>j»oiniinent. 
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together  with  several  assistants.  His  district  along  the  Uncom- 
pahgre  river  is  about  hfty  miles  long.  To  do  the  work  properly 
takes  night  and  day  riding,  and  much  skill  in  management  of  the 
supply  of  water  in  the  Uncompahgre  river,  in  order  that  all 
ditches  may  be  supplied.  Under  date  of  September  15,  he  says: 
"In  making  our  report  of  this  year  of  unprecedented  drouth 
one  feels  unable  to  do  this  section  of  the  state  justice.  Although 
the  late  spring  was  a  great  factor  in  retarding  the  melting  of 
the  snow  in  the  mountains,  we  found  the  water  draihing  into  the 
various  tributaries  of  the  Uncompahgre  river  inadequate  to  fur- 
nish the  usual  or  necessary  supply.  In  consequence,  crops  have 
sutfered  as  never  before.  The  cereal  crops  barely  maturcnl,  being 
small  in  yield  and  light  in  weight.  Grain  sown  late  failed  to 
mature.  Of  course,  the  winter  wheat  matured,  and  we  will 
continue  to  advocate,  as  we  have  done  in  the  past,  that  wheat 
be  sown  in  the  fall,  as  the  fall  rains  and  the  increase  in  the 
amount  of  water  in  the  river  will  be  amply  suflicient  to  sprout 
the  grain;  or  if,  by  lack  of  moisture,  the  grain  is  not  sprouted, 
the  ground  will  be  in  fine  condition  for  early  seeding.  In  either 
event  the  crop  will  be  matured  before  the  river  falls  sufficient 
to  interfere  with  its  irrigation.  Fiuit  trees  have  also  suffered, 
the  half-grown  apples  shriveling  and  falling  off  because  of  in- 
sufficient irrigation.  All  this  could  have  been  avoided  by  con- 
stant cultivation,  for  we  noticed,  in  a  great  number  of  instances, 
orchards  standing  side  b}'  side,  one  grown  up  with  weeds  and 
grass,  in  which  the  trees  were  seemingly  perishing,  or  were 
stunted,  with  scarcely  a  sign  of  growth,  while  the  other  adjoin- 
ing, with  only  a  fence  to  separate,  where  the  sann^  amount  of 
water  had  been  used,  were  vigorous  and  healthy  trees,  making 
a  fine  growth,  the  difference  being  caused  wholly  by  constant 
cultivation.  These  constantly  recurring  examples  conclusively 
show^  that  constant  cultivation  is  the  antidote  with  which  to 
overcome  seasons  of  prolonged  drought,  as  well  as  to  overcome 
too  much  moisture  in  wet  seasons.  More  cultivation  and  less 
irrigation  has  certainly  proven  to  be  more  conducive  to  better 
crops.  We  believe  there  is  great  necessity  for  impressing  these 
facts  upon  the  minds  of  our  fruit  growers  and  ranchmen, 

"In  the  matter  of  water  service,  I  would  respectfully  sug- 
gest a  few  ideas  for  the  improvement  of  the  service,  at  least 
in  this  locality.  In  the  first  place,  our  system  of  irrigation  laws 
are  very  crude,  and  we  find  it  more  than  difficult  to  convict 
with  evidence  that  in  any  other  larceny  case  would  be  amply 
sufficient.  We  also  find  the  water  thief  very  shrewd,  and  it  is 
almost  impossible  for  the  officers  engaged  in  distributing  the 
water  to  detect  the  a\erage  gate  lifter.     In  watching  the  head- 
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gates  we  freciiiently  foiiiul  tlinl  in  jjlacc  of  ^M)in«r  dircotly  to 
the  gates,  the  would-be  thief  woiihl  search  carefully  throujrh  the 
undergrowth  surrounding::  nearly  every  headgate  for  depu'lies. 
and  be  assured  that  no  one  was  present  before  o])ening  the  head- 
gates.  It  frequently  happens  that  several  will  engage  in  this 
work,  one  or  more  watching  for  commissioners  while  tin*  other 
or  others  o])en  the  gates.  A  coinniissioner  should  not  be  obliged 
to  station  a  guard  on  ever}'  headgate  in  order  to  ade(|uately 
guard  the  distribution  of  wat(M*.  In  almost  every  distiict  in  the 
state  there  are  too  many  headgates  to  permit  snch  an  exj>ense. 
A  remed}'  could  be  j)rovided  by  legislation  being  enacted  which 
would  impose  an  adequate  i)enalty  on  every  ditch  receiving  or 
allowing  water  to  flow  in  the  ditch  after  its  gate  had  been  duly 
closed  as  provided  by  law.  This  would  be  in  the  nature  of  a 
police  regulation  and  not  in  the  nature  of  a  criminal  action,  and 
hence  could  be  readily  enforced. 

'^While  there  is  at  present  the  liability  as  a  joint  tort  feasor 
upon  every  one  who  diminishes  the  water  supply,  however  lit- 
tle, of  one  rightfully  entitled  thereto,  yet  in  actual  practice  we 
find  that  those  deprived  of  water  to  which  they  are  entitled 
rarely  resort  to  litigation  as  a  means  of  recouping  th(Mnselves 
against  theft.  The  laws  should  be  so  framed  that  the  state 
would  be  in  a  position  where  it  could  fully  carry  out  the  duty 
of  the  distribution  of  water,  which  imperative  circumstances 
forced  it  to  assume.  As  it  is,  we  find  rery  strong  *  circum- 
stantial evidence  of  companies  employing  men  for  the  very  pur- 
pose of  unlawfully  keeping  the  headgates  opened,  and  who  make 
it  their  exclusive  occupation  to  watch  the  commissioners  and 
deputies  and  steal  as  much  water  as  possible. 

''Locks  and  headgates  as  at   present   constructed   are    but 
feeble  barriers  against  picks  and  crowbars,  and  few  ditch  com 
panies  care  much  for  their  headgates  in  case  they  can   secure 
a  few  extra  days'  use  of  the  water.    It  is  also  in  the  most  need- 
ful cases  impossible  for  the  commissioner  to  secure  good  head 
gates  in  ditches.     They  are  ordered  placed  in  by  a  projxM-  man- 
date,  the  owner  neglects   to  do   so.      As   often   ha])pens.   he   is 
'judgment  proof,'  and  the  commissioner  knows  that  any  bill  for 
lumber  and  work  that  he  may  lay  before  the  board  of  county  com- 
missioners of  the  county  will  be  allowed  only  at  the  end  of  liti 
gation.  if  at  all,  for  with  us,  the  county  commissioners  do  not 
recognize  this  as  a  part  of  their  duties.     While  ])ossibly  ample 
at  present,  the  law  might  be  made  clearer  and   secure  better 
results.     Locks  and  headgates  are  frequently  smashed.  ])resuni 
ablv  bv  their  owners,  in   some  instances  carried   off   bodilv   or 
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floated  down  the  river.  A  commissioner  can  not  allow  the  water 
to  run  the  'statutory  time'  needed  to  replace  the  headgates  by 
the  notice  provided  by  law,  but  must  dam  it  up  with  dirt  and 
rocks,  which  are  very  easily  removed.  The  headj2,ates  should 
be  made  state  property,  and  the  cost  of  their  construction  should 
be  made  a  lien  on  the  ditch. 

*^\  water  commissioner  should  also  be  empowcM-ed  to  shut 
off  the  entire  supply  of  water  to  which  the  owners  of  a  ditch  are 
entitled,  until  his  orders  in  regard  to  the  construction  and  re- 
pair of  headjijates  are  properly  complied  with. 

"There  is  an  aniazin*»-  lack  of  public  sentiment  in  r(»j»ard  to 
the  crime  of  stealinji^  water.  The  poi)ular  feelinjz;  is  that  water 
should  be  just  as  free  as  air.  We  find  in  trying  cases  for  the 
larceny  of  water  that  the  evidence  must  be  so  overwhelming 
that  there  is  no  excuse  for  a  failure  to  convict,  in  other  words, 
the  jury  are  prone  in  castas  of  this  nature  to  stretch  a  "reason- 
able doubt'  to  a  possible  doubt. 

"In  this  district  I  have  found  the  most  dilapidated  set  of 
gates  imaginable.  As  in  most  districts  of  this  state,  the  call 
for  the  commissioner  to  begin  work  was  not  made  until  the 
water  supply  became  insufficient,  and  then  it  was  too  late  to 
repair  the  gates  for  the  season.  The  only  remedy  was  to  tear 
out  the  dams  and  fill  in  the  heads  of  the  ditches,  which  afforded 
very  small  protection.  It  seems  that  the  pnncipal  object  in  the 
construction  of  gates  on  the  Uncompahgre  has  been  to  shut  out 
too  much  water  in  times  of  flood.  A  gate  constructed  in  this 
manner  ought  to  be  declared  a  public  nuisance,  and  the  owner 
or  owners  subjected  to  adequate  penalties  instead  of  forcing  the 
commissioner  to  advance  money  to  repair  the  gates  and  trust 
to  luck  for  reimbursement. 

''If  often  happens  that  the  waste  water  from  lands  under  a 
certain  ditch,  drains  into  sloughs  which  stop  its  flow  and  pre- 
vent its  return  to  the  river.  This  often  happens  without  the 
wasting  of  water,  as  in  the  legitimate  use  of  water  a  certain 
amount  must  flow  away  at  the  lower  end  of  fields.  This  water 
does  not  belong  to  the  owner  of  the  farm  adjoining  on  the 
lower  side,  but  should  be  returned  to  the  river.  In  case  it  flows 
into  these  stagnant  sloughs  it  is  lost  for  all  further  beneficial 
use,  and  some  means  ought  to  be  provided  whereby  the  owners 
of  the  ditch  allowing  the  water  to  flow  into  such  sloughs  would 
be  obliged  to  drain  the  same,  or  to  suffer  a  penalty  for  refusing 
to  do  so. 

"Frequently  these  sloughs  are  fed  by  seepage  springs,  and 
their  origin  can  not  be  traced.     In  these  cases,  where  valuable 
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water  is  being  allowed  to  evaporate,  and  it  can  pnu  licnhly  be 
done,  the  commissioners  sliould  be  emixiwcrcd  to  dniiii  llnin 
when  the  increased  How  into  the  stream  would,  in  I  lie  ((unfiiis 
sioners'  judgment,  amply  repay  the  outlay.  If  (li<'s<'  sloiiglis  oc 
curred  on  high  land,  they  wouhl  be  diained  l»y  ilie  faiiixTs.  but 
occurring  almost  invariably  on  the  low  lands  iieni-  I  he  liver. 
where  the  earlier  i)riorities  fui-nish  abun<]aiil  water,  they  are 
useless  as  a  supply  of  water  to  the  ran<lmien  and  become  a 
public  nuisance  with  their  noxious  odors  and  j)estilential  ('iTects. 

"The  importance  of  the  economical  and  just  distribution  of 
water  and  the  conservation  of  every  possible  suj)ply,  can  not  be 
overestimated.  The  i)rosperity  of  our  state  depends  upon  it. 
Laws  that  tend  to  this  end  should  be  enacted  as  earlv  as  pos- 
sible." 

F.  W.  Cobb,  commissioner  of  No.  42,  under  date  of  Sep- 
tember 12,  reports  as  follows:  "I  herewith  hand  you  my  statis- 
tical report  for  the  season  of  189G.  I  was  called  upon  to  act  in 
my  oflQcial  capacity  April  7,  and  with  the  exception  of  three  or 
four  days,  have  devoted  my  entire  time  to  these  duties,  together 
with  the  assistance  of  four  deputies.  It  is  veiy  doubtful  if  our 
services  can  be  dispensed  with  for  the  season  as  yet,  but  up 
to  this  time  I  have  charged  the  county  with  IIVA  days'  time  for 
myself  and  211  for  deputies.  It  has  been  an  exceptionally  dry 
season  and  there  has  been  some  loss  for  want  of  water,  but 
just  how  much  it  would  be  very  hard  to  state.  The  percentage 
of  loss  is  very  slight,  however,  as  more  than  one-half  of  the 
land  cultivated  in  t])e  district  is  watered  from  the  Oi'and  river, 
which  has  at  all  times  flowed  an  abundance  of  water,  and  at  the 
lowest  stage  this  season,  after  passing  the  last  headgate,  was 
still  flowing  something  more  than  1,000  cubic  feet  per  second 
of  time. 

"The  greatest  loss  was  to  ihe  lands  irrigated  from  Kannah 
and  Big  creeks,  these  creeks  requiring  more  attention  than  any 
others,  there  being  more  land  under  cultivation  in  proportion 
to  the  amount  of  water  available.  There  are  reservoirs  at  the 
heads  of  both  these  streams,  bat  neither  tilled,  and  consecpientiy 
the  results  were  disappointing. 

"In  my  opinion,  there  should  be  a  general  revision  of  tlie 
irrigation  laws,  and  would  suggest  that  sucli  a  thing  as  the  ilow- 
ing  of  what  is  termed  domestic  water  through  ditclies  be  legis- 
lated out  of  existence,  on  account  of  the  great  waste  and  abuse 
of  the  practice." 

William  Chadwick,  conunissioner  of  No.  -b"),  under  date  of 
August  13,  says:    "I  have  aj»proximated  the  amount  of  land,  and 
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also  the  different  crops  and  the  length  of  the  ditches;  that  is, 
I  have  taken  it  as  it  was  given  me  by  the  owners.  As  you  will 
see,  I  have  made  no  separate  report  of  enlargements.  The  ditches 
are  scattered  over  much  territory,  and  in  many  cases  my  atten- 
tion has  not  been  called  to  them  until  the  streams  ran  down, 
so  that  the  water  supply  was  insufficient  to  reach  all  the  ditches. 
A  great  part  of  tlie  time  it  was  impossible  to  keep  up  with  my 
work.  I  have  had  one  assistant  part  of  the  time.  Have  worked 
eighty-two  days  up  to  date." 

George  P].  Blake,  commissioner  of  No.  01,  reports  as  follows: 
"In  submitting  table  of  statistics  for  district  No.  61,  I  have  the 
honor  to  say:  At  no  time  during  the  past  season  has  there  been 
a  surplus  of  water,  and  it  has  onl}-  been  by  a  constant  and 
economical  distribution  that  it  has  been  made  to  reach  all,  and 
a  second  crop  of  hay  secured.  The  two  private  ditches  brought  into 
Paradox  valley  from  the  La  Sal  mountains,  of  which  mention 
was  made  in  my  last  report,  have  continued  to  furnish  water 
to  those  parties  interested  in  the  same,  and  in  consequence  the 
duty  of  the  legitimate  water  of  the  valley  has  been  greatly  less- 
ened; but  as  the  title  to  the  use  of  this  water  is  still  in  litigation, 
a  continuance  of  the  benefits  accruing  therefrom  can  not  be  de- 
pended upon.  Senator  Galloway,  having  dammed  the  Dolores 
river  at  mouth  of  canon,  has  also  taken  out  a  ditch  calculated  to 
cover  several  hundred  acres.  Most  of  the  land  so  covered  belongs 
to  him;  but  little  benefits,  if  any,  will  accrue  to  other  priorities, 
as  the  ditch  is  below  all  others,  and  its  waters  only  mingle  with 
those  of  the  valley  at  a  point  where  both  are  drained  into  the 
river. 

"Water  was  turned  in  for  the  first  time  the  past  season,  but 
owing  to  the  newness  of  the  ditch  and  the  extremely  low^  stage 
of  w^ater  in  the  river,  it  has  proven  only  partiall}^  successful. 
The  limited  amount  of  water  in  this  valley,  and  the  great  duty 
it  has  to  perform,  requires  the  constant  attention  of  the  commis- 
sioner or  a  deputy  during  the  irrigation  season. 

"While  the  general  crops  have  been  good,  the  fruit  has  been  a 
failure,  for  the  first  time  since  the  settlement  of  the  valley.  Late 
spring  and  frost  the  cause. 

"Lost  canon,  at  south  end  of  district,  in  Montezuma  county, 
is  a  tributary  of  the  Dolores,  having  its  source  in  the  Mancos 
divide,  but  a  short  distance  west  from  the  La  Plata  mountains. 
It  is  blessed  or  cursed  with  two  priorities;  No.  1  being  near  the 
mouth  of  the  creek,  with  a  decree  of  one  foot,  w^hile  No.  2, 
with  a  decree  of  twenty-six  cubic  feet,  is  at  the  head  and 
thirty-five  miles  distant  from  the  former.     As  the  water  in  the 


STATK   KX(;IXI:kk  of  ('(H.nlJADo.  V2'A 

creek  will  not  aA'erage  to  exceed  seven  i7i  cultic  led.  it  would 
require  all  to  be  turned  down  to  rearh  and  supplv  No.  1;  hut 
as  the  latter  has  been  virtuall.v  abandoned  for  the  j»asi  iwo  years. 
Xo.  2  has  been  allowed  to  take  all.  < 'onsecpn'm  1_\ .  jx-oplc  liviii;,^ 
alonji:  the  stream,  between  the  two  jnioi-ities.  who  ne<;lerted 
to  seenre  decrees,  have  been  left  wiilKnit  at  limes;  and.  in  con 
sequence,  dissatisfaction  has  arisen.  And  the  f  nit  her  fact  that 
No.  2  only  appropriates  a  small  jxjrtion  to  irrij^ation.  sellinix  the 
larfi'er  portion  to  several  saw  mills  upon  anotluT  (liaina;ze.  has 
naturally  called  forth  complaints  and  some  threats  to  test  the 
ri^ht  of  No.  2  to  divert  all  of  the  water  into  another  di'aina«x<'- 

''Montezuma  valley's  second  crop  was  lij^dit.  As  Nos.  1  and  2 
are  last  in  priority  on  the  river,  and  supply  the  valley,  they  have 
been  kept  on  a  short  allowance  for  the  ])ast  two  nionths. 

"The  Dolores  has  furnished  hss  water  the  past  season  than 
during  any  other  since  the  settlement  of  the  valley.  In  the  ]>ast 
month,  Montezuma  valley,  as  w^ell  as  farmers  lower  down  the 
river,  have  suffered  as  never  before.  Recent  rains  have  jn-oven  a 
blessing  to  all  sections,  so  at  this  time  all  is  well  with  No.  (U." 

In  this  division  there  has  been  used  this  season,  for  irri^M 
tion  purposes,  2,455.14  second-foot,  or  94,278  statute  inches  of 
water.  There  are,  in  the  nine  districts  reported,  18,924  acres  in 
cultivation.  There  has  been  used,  per  acre,  sixty-six  hundredths 
statute  inches  of  water.  It  is  a  fact,  substantiated  by  experi- 
ment, that  one-third  statute  inch  is  sufticient  to  properly  irrigate 
an  acre  of  ground.  One-third  inch,  as  above,  placed  upon  an  acre 
of  ground  for  five  months,  the  usual  irrigation  season,  will  attain 
a  depth  of  thirty-one  inches,  less  evaporation,  etc. 

A  table  of  summaries,  embracing  t:he  entire  district,  havin-. 
adjudicated  water  rights,  I  have  prepared,  and  luM'ewith  submit 
for  your  inspection.  It  will  be  learned  by  this  table  that  each 
district  reporting  has  very  much  more  water  in  use  than  above 
data,  except  No.  40.  In  this  district,  the  duty  of  water  falls  to 
thirty-five  hundredths;  but  the  report  of  No.  40  does  not  show  the 
fact,  as  there  are  in  that  district  forty  reservoirs  in  use.  These 
have  no  adjudicated  rights,  and  are  not  reported  by  the  com- 
missioners. There  is  but  little  doubt,  if  this  supply  was  taken 
into  account,  the  report  would  show  in  use  not  less  than  one  stat- 
ute inch  per  cultivated  acre,  which  amount  is  sufficient  for  at  least 
twice  the  cultivated  area. 

It  is  also  seen  from  the  summary  that  in  No.  41,  from  which 
district  most  of  the  complaints  of  scarcity  of  water  have  come  to 
this  office,  there  has  been  used  nearly  one  statute  inch  of  water 
for  each  cultivated  acre.    The  soils  in  No.  41  are  much  the  same 
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as  in  other  districts  of  the  division,  and  the  shortage  of  which 
there  has  been  so  much  complaint  can  only  be  attributed  to  care- 
less and  heedless  application.  The  Uncompahgre  river  does,  and 
it  is  believed  always  will,  supply  ample  water  for  domestic  and 
irrigation  purposes  for  all  the  lands  (70,000  acres)  which  lie 
in  the  valley,  if  judiciously  conserved  and  properl}^  supplied. 

The  water  rights  in  district  No.  68,  Ouray  county,  are  now 
in  process  of  adjudication  by  the  courts,  and  it  is  to  be  hoped 
that  when  this  much  desired  adjudication  is  accomplished,  that 
the  irrigation  difficulties  now  existing  between  district  No.  41 
and  Ouray  county  farmers  will  vanish.  I  desire  to  suggest  to 
you  that  in  the  decretal  orders  of  No.  41,  the  courts  have  omitted 
to  declare  what  the  duty  of  water  shall  be,  and  to  my  mind  this 
is  the  source  of  much  of  the  misunderstanding  in  that  district, 
and  for  this  reason  also,  ver^'  much  more  water  is  used  for  ir- 
rigation than  is  needed. 

In  No.  42,  the  Ci])i)oletti  weir  is  used  in  measuring  water 
into  the  ditches.  This  method  of  measurement  is  used  with 
general  satisfaction  among  the  farmers. 

There  has  been  received  at  this  office  no  complaints  from 
Nos.  28,  .37,  39  or  01.  From  this  fact  we  are  led  to  believe  that 
harmony  prevails,  and  the  irrigation  system  has  been  a  success. 
There  has  been,  however,  many  letters  of  inquiry  received  in 
regard  to  the  law  and  legal  lights  of  individuals  under  it,  the 
more  important  of  which  was  that  in  relation  to  domestic  water. 
We  have  made  answer  promptly  and  according  to  the  best  light 
obtainable  through  the  office  of  the  state  engineer  and  the 
medium  of  court  decisions.  There  are  many  people  in  this  di- 
vision who  ff^l  that  in  this  respect  the  courts  are  encroaching 
upon  their  rights  as  guaranteed  by  the  constitution  of  the  state. 

There  are  reported  seven  se((md-f(M»t  of  seej)age  water  used 
in  irrigation.  The  irrigated  lands  by  means  of  seej)age,  upon 
which  crops  were  raised,  amount  to  550  acres,  nor  exceeding 
four-tenths  of  1  per  cent,  of  cultivated  area. 

In  closing,  I  have  the  pleasure  to  report  that  throughout  the 
division  agricultural  crops,  generally,  have  been  good  and  the 
people  are  reasonably  prosperous.  The  partial  loss  of  the  fruit 
crops  on  this  slope,  of  course,  worked  a  hardship  on  some,  these 
crops  being  their  main  dependence,  but  the  season  having  been 
favorable,  the  trees  have  made  a  wonderful  growth,  and  we 
are  looking  forward  with  an  abiding  hope  to  a  new  year,  which 
shall  bring  the  dawn  of  even  greater  prosperity  to  division  No.  5. 

Yours  respectfully, 

DAVID  R.  CROSBY, 
Superintendent  Division  No.  5. 
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IRRIGATION   DIVISION   NO.   G   'GREEN   RIVER    DIVISION). 


Mr.  H.  E.  Turner,  superiiileiideiit  of  irrigation,  Steamboat 
Springs,  reports  a  short  supply  of  water  throughout  the  division 
from  about  June  i,  189(;. 

There  was  a  light  supply  of  snow  in  the  mountains  and  very 
little  rain  during  the  summer. 

Fortification  creek  and  the  springs  in  that  vicinity,  which 
are  used  for  irrigation,  were  dry  in  -July;  Piceance  creek  was 
also  short  of  water;  Elk  and  Snake  rivers  had  an  abundance  of 
water,  as  well  as  the  Yampa  and  \Vhite  rivers. 

Water  commissioners  in  distiicts  Nos.  4.'>  and  44  were  in 
service,  but  in  districts  Xos.  54,  55,  50,  57  and  58  the  superin- 
tendent acted  in  the  capacity  of  commissioner. 

The  county  commissioners  of  Routt  county  do  not  f(Md  dis- 
posed to  pay  for  any  work  in  gathering  crop  statistics. 
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TABLES  RELATIVE  TO  FILINGS  OF  DITCHES 
AND  RESERVOIRS. 
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CHAPTER  VI. 


SEEPAGE  MEASUREMENTS. 


RETURN  OR  SEEPAGE  WATER  OF  THE 
SOUTH    PLATTE    RIVER. 


The  measurement  ol'  seepage  or  return  waters  on  the  South 
Platte  river  was  continued  during  October  and  November,  1895 
and  1896.  The  river  was  divided  into  two  sections — the  upper 
section,  or  the  river  from  the  canon  to  the  mouth  of  the  Cache  la 
Poudre  river  has  been  carried  on  by  this  department,  while  the 
lower  section,  or  the  river  from  the  mouth  of  the  Cache  la  Poudre 
river  to  the  state  line  has  been  carried  on  with  the  cooperation 
of  the  engineering  department  of  the  agricultural  college. 

The  measurements  on  the  lower  section  were  begun  about 
October  20  of  each  year.  A  light  camping  outfit  was  taken  on 
this  section  and  found  to  be  much  more  convenient  than  de- 
pending upon  the  adjoining  country  for  stopping  places.  The 
measurements  on  the  upper  section  were  begun  about  November 
6  of  each  year,  and  on  this  section  the  water  commissioners  were 
depended  upon  to  take  the  party  through  their  respective  dis- 
tricts. 

1895. 

In  1895  the  water  was  found  to  be  very  high  for  that  sea- 
son of  the  year,  and  the  increase  in  the  seepage  was  very  marked, 
presumably  due  to  the  abundance  of  water  used  on  the  huid  in 
irrigation  and  the  greater  rainfall  during  the  early  summer.  The 
upper  section  showed  one  loss  above  the  Fulton  ditch  of  nineteen 
cubic  feet,  which  is  very  hard  to  account  for.  The  lower  section 
showed  several  losses,  the  first  above  the  Hardin  ditch,  of  thirty- 
five  cubic  feet;  the  serond  above  Fort  Morgan,  of  one  and  five- 
tenths  cubic  feet,  where  in  1894  a  loss  of  fifty-one  cubic  feet  was 
found.  These  losses  are  presumably  not  entirely  lost  to  the 
stream,  but  that  a  portion  of  the  water  is  carried  in  tho  sands 
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of  the  river  bed  and  is  not  available  for  measurement,  except  at 
certain  points  where  rocky  ridges  cross  the  channel  and  bring 
the  water  to  the  surface.  The  third  loss  is  above  Crook,  of  forty- 
eight  cubic  feet,  and  the  fourth  above  the  state  line  of  forty-seven 
and  tive-tenths  cubic  feet.  These  latter  two  losses  may  be  partly 
accounted  for  in  that  there  is  no  irrigation  of  importance  to 
make  good  the  natural  loss  from  the  broad  and  sandy  channel. 
Many  of  the  gulches  which  have  heretofore  been  considered 
natural  tributaries  are  here  considered  as  seepage,  and  are  only 
recorded  as  a  matter  of  record.  None  of  these  gulches  thus  con- 
sidered have  any  running  water  above  the  ditches,  and  were  for- 
merly dry  until  the  water  from  irrigation  began  to  return. 

1896. 
In  1896  the  seepage  shows  a  falling  off  from  that  of  1894 
and  1895,  due  to  the  scarcity  of  water  for  irrigation  and  the 
lighter  rainfall.  Tlie  gain  due  to  seepage  compares  very  nearly 
with  that  of  1893.  No  losses  were  found  in  those  sections  where 
the  previous  losses  had  occurred.  The  measurements  were 
stopped  at  Crook  by  a  heavy  snow  storm. 
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RETURN   OR   SEEPAGE   WATER  OF   THE 
CACHE  LA  POUDRE  RIVER. 

The  seepage  measurements  of  the  Cache  la  Poudre  river  for 
1895  and  189G  were  kindly  furnished  this  department  by  Prof. 
L.  G.  Carpenter,  of  the  agricultural  college. 

In  1895,  the  Cache  la  Poudre  river  shows  a  heavy  gain  in 
seepage  over  tlie  previous  years,  due  to  the  greater  abundance 
of  water  used  in  irrigation. 

In  1896,  the  measurement  is  given  for  the  lower  part  of  the 
river.  "The  upper  part  of  the  river,  as  the  water  was  being 
changed  between  different  ditches  for  night  and  day  runs,  the 
apparent  gain  or  loss  was  affected  thereby,  until  after  the  Cache 
la  Poudre  No.  2  canal  is  taken  from  the  river.  Below^  that  place 
the  measurements  are  not  affected  by  the  shifting  of  the  water 
above.  The  measurements  for  the  lower  part  of  the  river  alone 
are  given  therefor.  For  this  stretch,  the  gain  in  1896  is  very 
nearly  the  same  as  for  several  of  the  previous  years,  notwith- 
standing that  the  amount  of  w^ater  w  hich  has  been  used  is  less.'"* 

The  comparative  table  which  is  here  given  differs  from  that 
given  by  Prof.  Carpenter  in  bulletin  No.  33,  in  that  the  com- 
parison is  the  total  gain  from  the  canon  to  point  w^here  last 
measured,  instead  of  comparing  section  by  section. 


*  Letter  of  Prof.  L.  G.  Carpenter. 
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CHAPTER  VIL 


GAGING  OF  STREAMS  AND  RATING  OF  DITCHES. 


ga<t1xg  of  streams. 

lu  the  spring  of  1895,  this  office  arranged  with  Mr.  F.  H. 
Newell,  in  charge  of  the  "Division  of  Hydrography  of  the  United 
States  Geological  Survey,"  for  cooperation  in  the  measurements 
of  the  most  important  of  the  Colorado  streams.  The  facilities 
possessed  by  the  United  States  geological  survey  have  been 
shared  by  this  office,  and  these  measurements  pushed  forward 
in  the  most  economic  manner  possible.  Besides  the  stations 
previously  established  by  the  United  States  geological  survey 
on  the  Arkansas,  the  Grand  and  the  Rio  Grande  rivers,  the  old 
stations  on  the  South  Platte  river  and  its  tributaries,  that  had 
been  abandoned  by  my  predecessor  in  office,  were  reopened,  and 
new  ones  established  in  the  western  and  southwestern  portions  of 
the  state. 

Through  the  courtesies  of  The  Denver  &  Rio  Grande  Railroad 
Company,  The  Rio  Grande  Southern  Railroad  Company,  The 
Colorado  Midland  Railroad  Company,  and  The  Union  Pacific, 
Denver  &  Gulf  Railroad  Company  in  furnishing  the  employes 
of  this  office  with  transportation  while  engaged  in  gaging  these 
streams,  and  the  financial  assistance  rendered  by  the  United 
States  geological  survey,  we  have  been  enabled  to  maintain  many 
stations  that  otherwise  would  have  been  abandoned  on  account 
of  the  insufficiency  of  the  fund  available  for  such  purposes. 

The  following  pages  give  the  results  of  the  operations  of 
this  office,  in  this  hydrographic  work,  for  the  calendar  years 
1895-1896. 

For  general  information  and  in  answer  to  numerous  in- 
quiries, the  drainage  areas  of  the  various  streams  in  Colorado 
are  here  given  as  they  have  been  measured  by  Mr.  F.  H.  Newell, 
hydrographer.  United  States  geological  survey,  and  published  in 
bulletin  No.  140. 
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These  measurements  were  made  by  means  of  a  plauimeter 
from  the  land  office  map  of  Colorado.  While  the  catchment  areas 
at  the  head  waters  are  easily  outlined,  the  dividing  lines  between 
the  drainage  basins  of  the  streams  on  the  plains  are  not  so 
readily  defined,  and  it  is  difficult  to  determine  in  which  direction 
the  water  flows. 

For  this  reason  it  is  possible  for  estimates  of  diflereiit  au- 
thorities to  ditt'er  widely. 

DRAINAGE  AREA  MEAST^REMENTS. 

Sq.  Miles. 

Animas  river  at  Diirango 812 

Arkansas  river  at  Granite 425 

Arkansas  river  at  Salicla  (above  south  fork) 1,160 

Arkansas  river  at  Canon  City .3,060 

Arkansas  river  at  Swallows 4.300 

Arkansas  river  at  Pueblo 4.600 

Arkansas  river  at  La  .^unta 12.200 

Arkansas  river  at  railroad  bridjje  above  Holly 23,500 

Arkansas  river  at  Colorado-Kansas  state  line 24.600 

Bear  creek  at  Morrison 170 

Bij;  Thompson  creek  near  Loveland 305 

Boulder  creek.  South,  near  Marshall 125 

Boulder  cre<>k.  North,  at  Boulder 179 

Cache  la  I*oudre  river  above  Fort  Collins 1.060 

Cache  la  Poudre  river  at  moutli 2.465 

Clear  creek  near  Granite 72 

Cottonwood  creek,  south  fork,  near  Buena  Vista 28 

Cottonwood  creek,  middle  fork,  near  Buena  Vista 37 

Dolores  river  at  Dolores 562 

Fountain  creek  at  mouth 1.011 

Grand  River,  at  Glen  wood  Springes 5,838 

Grand  river  at  Grand  .Junction,  above  mouth  of  the  Gunnison  river.  . .   8,644 
Grand  river  at  Grand  .lunctiou.  below  mouth  of  the  Gmmison  river.  .16,.579 

Grand  river  in  Colorado 22,294 

Gunnison  river  at  Grand  .Tunction 7,935 

Laramie  river  in  Colorado .343 

North  Platte  river  in  Colorado  (a) 2,025 

Piedra  river  at  Arboles 6.50 

Purgatoire  or  Las  Animas  river  at  mouth 7.3.33 

Republican  river  in  Colorado 7.926 

Rio  Grande  at  Del  Norte 1,400 

Rio  Grande  in  Colorado 7,527 

San  .Juan  river  at  Arboles 1,.394 

San  Miguel  river  at  Fall  Creek  station 327 

Smoky  Hill  river  in  Colorado 1,533 

South  Platte  river  at  Deansbury 2,600 

South  Platte  river  at  Denver,  below  mouth  of  Cherry  creek 3,840 

South  Platte  river  at  Greeley,  above  mouth  of  Cache  la  Poudre  river.   7,110 
South  Platte  river  below  Greeley,  including  Cache  la  Poudre  river.  . .  9,575 

South  Platte  river  at  Orchard 12,260 

South  Platte  river  in  Colorado  (a) 20,205 

St  Vrain  creek  near  Lyons 209 

Twin  Lake  creek  below  Twin  Lakes 102 

Uncompahgre  river  at  Fort  Craw^ford 497 

V^hite  river  at  White  River  City 1 J73 
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SOUTH  PLATTE  BASIN,  (b) 

Box  Elder  creek  at  mouth 627 

Crow  creek  at  mouth 1,443 

Lone  Tree  creek  at  mouth 536 

Lost  creek  at  mouth 390 

Kiowa  creek  at  mouth 470 

Bijou  creek  at  mouth 1,425 

Pawnee  creek  at  mouth 600 

Cedar  creek  at  mouth 514 

Lodpre  Pole  creek  at  mouth 2,500 

(a)  Thirteenth  Annual  Report  U.  S.  G.  Survey,  part  III.,  page  33. 

(b)  Prof.  L.  G.  Carpenter,  bulletin  No.  33,  page  55. 


DITCHES  RATED  IN  1895. 


WATER  DIVISION  NO.  i. 


Name  of  Ditch 


Date 


Hydrographer 


District 


Brighton  Ditch 

Brantner  Ditch 

Barnes  Ditch 

Community  Ditch 

Home  Supply  Ditch         .        

Handy  Ditch 

Farmers'  Independent  Ditch... 

Larimer  County  Ditch 

Larimer  County  Ditch. ... ... 

Larimer  and  Weld  Canal... 

Luplon  Bottom  Ditch 

Meadow  Island  Ditch 

Piatt eville  Ditch 

Supply  Ditch 

South  Boulder  and  Coal  Creek  Ditch 


May  21. 

May   21 . 

May   28 

May   14 

Julys 

Julys... 

May  22 

June  12 

June  19 

July  10 

May   22 . 

May   22 

May  22 

Juneandjuly 
July   18 


P.  J.  Preston 

P.  J.  Preston  ... 

L.  K.   Hope 

P.  J.  Preston  ... 
P.  J.  Preston  ... 
P.  J.  Preston... 

P.  J.  Preston 

L.  G.  Carpenter 
P.  J.  Preston... 
P.  J.  Preston  .  . 
P.  J.  Preston  ... 
P.  J.  Preston  ... 
P.  J.  Preston  ... 
P.  J.  Preston  ... 
P.  J.  Preston ... 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


WATER  DIVISION  NO.  2. 


Name  of  Ditch 


Date 

June  I  and  23 

May  29 

June  21 

Junes 

August   3... 

June  30 

June  3 


Hydrographer 

District 

P.  J.  Preston 

No.  67 

P.  J.  Preston 

No.   16 

P.J.  Preston.. 

No.    10 

P.  J.  Preston 

No.   14 

P.  J.  Preston 

No.   17 

P.  J.  Preston 

No.    14 

P.  J.  Preston 

No.  67 

Amity  Canal 

Catlin  Ditch 

Colorado  Springs  City  Ditch. 

High  Line  Canal 

La  Junta  and  Lamar  Canal.. 

Oxford  Farmers'  Ditch 

X.  Y.  Ditch 
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DITCHES  RATED  IN  i 


WATER  DIVISION  NO. 


Name  of  Ditch 


Date 


Hydrographer 


District 


Arapahoe  or  Golden  Canal  Co.'s  Canal 

Barnes  Ditch 

Big  Thompson  Ditch 

Farmer's  Ditch 

Fulton  Ditch , 

Highland  Ditch 

Larimer  County  Ditch 

Larimer  County  Ditch 

Loveland  and  GreeleyCanal 

Lower  Boulder  Ditch 

Oligarchy  Ditch  

Platteville  Ditch 

Rocky  Mountain  Ditch 

Rough  and  Ready  Ditch 

Supply  Ditch 

Union  Ditch 

Warrior  Ditch 


June  12.. 
June  5... 
May  21  .. 
June  3--- 
July  23  .. 
June  8  . 
May  23  ._ 
June  20.. 
June  4... 

July  2 

June  9... 
June  2... 
June  18.. 
June  9.  . 
June  8.. 
June  17.. 
June  17.. 


P.  J.  Preston  ... 
P.  J.  Preston  .... 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

L.  G.  Carpenter 
P.  J.  Preston  ... 
P.  J.  Preston  ... 
P.  J.  Preston  . .. 
P.  J.  Preston  ... 
P.  J.  Preston  ... 
P.  J.  Preston  .. 
P.  J.  Preston  ... 
P.  J.  Preston  ... 
P.  J.  Preston  ... 
P.  J.  Preston  ... 


No. 

7 

No. 

4 

No. 

4 

No. 

4 

No. 

2 

No. 

5 

No. 

3 

No 

3 

No. 

4 

No. 

6 

No. 

5 

No. 

2 

No. 

7 

No. 

5 

No. 

5 

No. 

9 

No. 

9 

WATER  DIVISION  NO.  2. 


Name  of  Ditch 

Date 

Hydrographer 

District 

Alvord  Ditch 

June  25 

July  13 

July  14 

P.  J.  Preston 

No.    ID 

Lincoln  Ditch 

P.  J.  Preston 

No.   10 

Owen  and  Hall  Ditch 

P.  J.  Preston 

No     10 
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STATE  ENGINEER  OF  COLORADO.  411 


TABLE  GIVING   J.OCATlUN   OF  GAGING   STATIONS. 

Animas  river,  at  Duraiigo. 

Arkansas  river,  at  Granite. 

Arkansas  river,  at  8alida. 

Arkansas  river,  at  Canon  City. 

Arkansas  river,  at  Pueblo. 

Arkansas  river,  at  La  Junta. 

Bear  creek,  at  Morrison. 

Big  Tliompson  creek,  at  Home  Supply  dam. 

Boulder  creek,  South,  near  Marshall. 

Boulder  creek,  at  Boulder. 

Dolores  river,  at  Dolores. 

Grand  river,  at  Grand  Junction. 

Gunnison  river,  at  Grand  Junction. 

Piedra  river,  at  Arboles. 

Purgatoire  river,  at  Trinidad. 

Bio  Grande,  at  Del  Norte. 

Rio  Grande,  at  Alamosa. 

San  Juan  river,  at  Arboles. 

San  Miguel  river,  at  Fall  creek. 

South  Platte  river,  at  Deansbury. 

South  Platte  river,  at  Denver. 

South  Platte  river,  at  Orcliard. 

St.  Vrain  creek,  near  Lyons. 

Uncompahgre  river,  at  Fort  Crawford. 

White  river,  at  White  Kiver  Oitv. 
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DEANSBURY   STATION  NO.  I,  ON  SOUTH  PLATTE  RIVER. 

This  station  is  located  about  1,000  feet  southwest  of  Deans- 
bury,  a  station  on  the  Denver,  Leadville  &  Gunnison  railroad, 
twenty-seven  miles  from  Denver.  It  was  established  on  Novem- 
ber 15,  1895,  by  the  kindness  of  private  parties,  who  have  paid 
all  the  expense  of  maintaining  the  station.  The  discharge  meas- 
urements are  made  from  a  foot  bridge  crossing  the  stream.  The 
gage  rod  is  vertical,  fastened  to  3''  x  6''  plank,  and  marked  to 
0.05  of  a  foot. 

An  automatic  register  is  also  used. 

The  banks  are  both  high  and  not  liable  to  overflow. 

The  bed  of  the  stream  consists  of  gravel  and  small  boulders, 
and  has  not  changed  perceptibly. 

Measurements  are  made  at  this  point  during  the  winter 
months,  since  the  channel  being  narrow,  and  current  swift,  the 
river  is  less  liable  to  freeze  than  at  station  No.  2. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE   ON    SOUTH    PLATTE    RIVER,   AT   DEANSBURT,    COLO.,    STATION 

NO.  1. 


No. 

Date 

Hydrographer 

a 

a 

it 

.n 

ft 

0 

< 

'si 

I 
2  0 
Q 

I 

2 

3 

4 
5 
6 

7 
8 

9 

10 

II 

12 

13 
14 
15 
i6 

17 
i8 

1895 
Nov.     30 

Dec.       I 

Dec.      7  ... 

Dec.      8.... 

Dec.     14 

Dec.     20 

1896 
Jan.      12 

Jan.      18.... 

Jan.     27.... 

Feb.       4... 

Feb.     II.... 

Feb.      19 

Feb.     23.-.. 

Mar.     18.... 

Mar.    20 

Mar.    30 

Apr.       2 

Apr.     13.... 

L.  R.  Hope 

Iv.  R.  Hope 

L.  R.  Hope 

L.  R.  Hope 

L.  R.  Hope 

L.  R    Hope 

Iv   R.  Hope 

L.  R.  Hope 

Iv.  R.  Hope 

L.  R.  Hope 

L.  R.  Hope 

Iv.  R.  Hope 

Iv.  R.  Hope 

Iv.  R.  Hope 

Iv.  R.  Hope 

L.  R.  Hope 

Iv.  R.  Hope 

Iv.  R.  Hope 

21 
21 
21 
21 
21 
21 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

4 
3 
3 
3 
3 
3 

3 
3 
2 

3 
3 
2 

3 
3 
3 
5 
4 
4 

00 
20 
60 
65 
80 
35 

05 
05 
90 
18 
10 
97 
42 
07 
75 
15 
30 
85 

49 
37 
44 
45 
47 
38 

34 
33 
31 
35 
33 
32 
40 
32 
47 

68 
57 
64 

4.03 
2.78 
3  59 

3-71 
3.88 
3.51 

2.77 
2.86 
2.86 
3.29 
302 
2.84 
3.58 
3.01 
3.89 
5-51 
4.58 
5.15 

197 
102 
160 
166 
183 
135 

94 
94 
90 

116 

lOI 

91 
144 

97 
184 
372 
259 
329 
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DEANSBURY  STATION  NO.  2,   ON   SOUTH  PLATTE  RIVER. 

This  station  is  located  about  300  feet  above  station  No.  1,  and 
is  used  during  the  summer  months,  being  a  more  desirable  point 
for  high  water  measurements  than  station  No.  1,  owing  to  the 
greater  width  of  channel  and  lower  velocity  of  the  water. 

It  was  established  on  April  26,  1896. 

Measurements  are  made  from  a  foot  bridge.  The  gage  con- 
sists of  a  2''  X  4"  timber,  inclined,  securely  wired  to  rocks  and 
marked  to  vertical  0.10  of  a  foot,  the  space  between  the  marks 
being  0.141  of  a  foot. 

The  mean  daily  readings  of  the  automatic  register  have  been 
reported  since  June  1,  1896. 

The  railroad  embankment  forms  the  right  bank,  while  the 
left  is  low  and  liable  to  overflow  at  high  water.  The  bed  of 
the  stream  is  rocky  and  not  liable  to  change. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE   ON    SOUTH    PLATTE    RIVER,   AT   DEANSBURY,    COLO..    STATION 

NO.  2. 


No. 


Date 


Hydrographer 


'Z 

tea 

«>— 
c 


Ik 
"If 

hi 

Discharge 
(secoud-feet) 

403 

557 

3.80 

485 

3-25 

314 

2.82 

235 

2.07 

138 

2.95 

2S9 

2. II 

125 

2.52 

205 

2.63 

239 

2.55 

233 

2.29 

193 

2.41 

212 

2.31 

201 

1896 

May  3- 

May  26. 

June  9. 

June  14. 

July  6. 

July  24. 

Aug.  14. 

Aug.  25. 

Sept.  28. 

Oct.  10. 

Oct.  20. 

Oct.  31. 

Nov.  10. 


L.  R.  Hope 

I^.  R.  Hope 

I  L.  R.  Hope.... 

L.  R.  Hope 

L.  R.  Hope 

L.  R.  Hope 

L.  R.  Hope 

I..  R.  Hope.... 

L.  R.  Hope 

L.  R.  Hope... 

i  L.  R.  Hope 

I  L.  R.  Hope.... 

I  L.  R.  Hope 


20 
20 

20 
20 

20      I 
20      i 
20      j 
20 
20 
20 


2.70 
2.55 
1.90 
1-44 

.90 
1.66 

•  73 
1.30 
1-50 
1.42 
1.23 
1-33 
1.27 


138     I 

128  ! 

100 

83 

67 

98 

60 

82 

91 
92 


87 


27 
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DENVER   STATION,   ON  THE  SOUTH  PLATTE   RIVER. 

A  station  was  establislK^d  May  7,  1895,  at  the  '2M  Street  via- 
aiict,  but  was  abandoned  on  June  18  of  the  same  year,  as  the 
location  was  unfavorable,  and  a  sand  bar  had  formed  around  the 
gage  rod.  Only  one  discharge  measurement  was  made  at  this 
station. 

The  present  station  is  at  the  Fifteenth  Street  bridge,  and 
was  established  July  15,  1895. 

The  stream  measurements  are  mad<'  from  the  lower  side  of 
the  bridge,  except  at  very  low  water. 

The  gage  consists  of  two   (>"  x  2''  }>lanks  spiked  together, 
and  fastened  to  ])Osts  driven  iuto  the  river  bank.     It  is  inclined 
and  graduated  to  vertical  0.10  of  a  foot,  the  s})ace  between  nmrks 
being  O.I.IC*  of  a  foot.     The  river  is  confined   between   slag  em 
bankments,  and  the  bed  is  sandy  and  shifting. 

During  the  tiood  of  August  2'2.  L^!M;,  iu  Cherry  creek,  tlie 
channel  near  tlie  slo])e  rod  filled  in  with  sand,  and  all  tlie  water 
now  Hows  down  the  left  side  of  the  river.  Ou  August  2(>,  1800.  a 
short  vertical  rod,  reading  same  as  the  sl()])e  rod,  was  spiked 
to  a  i)ile  near  left  abutment  of  the  bridge.  Stream  nu'asurcMueuts 
made  since  this  date  are  not  api>licabl(^  to  gage  heighls  i)revi()us 
to  Aucfust  22. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE   ON   SOUTH   PLATTE  RIVER,   AT   DENVER,   COLO. 


No. 


Date 


Hydrographer 


r 


< 


°  a 
'Ha 


58 


1895 

May  7. 

July  23 

Aug.  7. 

Aug.  22. 

Nov.  9. 

Nov.  29. 

1896 

Jan.  6. 

April  8. 

May  29. 

July  I. 

July  25. 

Aug.  5. 

Aug.  26. 

Sept.  II. 

Oct.  30. 

Nov.  9. 


P.  J.  Preston 
F.  Cogswell. 
P.  J.  Preston. 
P.  J.  Preston. 
P.  J.  Preston. 
P.  J.  Preston. 

P.J.  Preston. 
P.  J.  Preston 
P.J.  Preston 
P.  J.  Preston 
P.  J.  Preston  . 
P.  J.  Preston. 
R.  S.  Sumner. 
F.  Cogswell.. 
P.  J.  Preston. 
P.  J.  Preston 


5 

40 

60 

90 

30 

90 

60 

50 

90 

33 

10 

35 

80 

10 

4  70 

4-75 


114 
411 
263 
162 

168 
128 

85 
138 
146 

69 

348 
76 
57 
77 
58 
57 


1.48 
3.63 
3-33 
2.75 
2.56 
2.37 

2.15 
1. 71 
2.09 
1-54 
3.78 
1.65 
1.46 
2.12 
1-59 
1.76 


168 
1,490 
876 
447 
d  430 
303 

183 

235 

304 

c      107 

d  1,316 

125 

e       83 

<?      163 

<?        93 

<r      100 


a  Gaged  at   Twenty-third  street   viaduct.    All   other  measurements   made   at  Fifteenth 

street  bridge  station. 
d  Gaged  by  wading  between  Fifteenth  and  Sixteenth  street  bridges. 
c  Gaged  by  wading  fifty  feet  above  gage. 
d  Approximate.     Surface  velocity  obtained  by  floats  about  300  feet  below  gage.     Mean 

velocity  taken  as  80  per  cent,  of  surface  velocity. 
^  New  vertical  gage  near  left  bank. 
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ORCHARD  STATION,  ON  THE  SOUTH  PLATTE  RIVER. 

This  station  is  located  one-fourth  mile  southwest  of  Orchard, 
and  was  established  November  20,  1895,  by  the  kindness  of  G.  H. 
West  and  D.  A.  Camfield,  of  Greeley. 

The  gage  is  inclined,  consisting  of  two  1"  x  4"  planks 
spiked  together  and  fastened  to  posts  driven  into  the  river  bank. 
It  is  marked  to  vertical  0.10  of  a  foot,  the  space  between  the 
marks  being  0.127  of  a  foot. 

The  left  bank  is  high  and  the  right  low  and  liable  to  overflow, 
the  bed  of  the  stream  being  sandy  and  shifting. 

Measurements  are  made  by  wading,  but  a  sufficient  number 
have  not  been  obtained  for  the  estimation  of  the  daily  discharge. 

The  primary  object  of  this  station  is  to  obtain  the  winter 
flow  of  the  Platte  at  this  point.  The  station  was  reopened  De- 
cember 1,  189G. 

On  November  21,  1895,  a  station  was  established  at  Green 
Citj'  bridge,  about  six  mih^s  west  of  Orchard.  The  river  at  that 
point  discharges  through  two  channels,  and  for  other  reasons, 
the  location  is  not  a  desirable  one  and  the  station  has  been 
abandoned. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE  ON  SOUTH  PLATTE  RIVER,  AT  ORCHARD,  COLO. 
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No. 

Date 

Hydrographer 

S.2I 

S5S 

^ 

0 
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S 
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1895 

I 

Nov.     20.... 

P.  J.  Preston 

21 

4.00 

327 

2.53 

829 

2 

Dec.     27 

1896 

P.  J.  Preston 

21 

3.83 

285 

2.34 

667 

3 

Feb.     19.... 

H.  A.  Sumner 

21 

3.90 

287 

2.33 

669 

4 

Oct.      22.... 

P.  J.  Preston 

21 

3.20 

121 

1.99 

a     240 

a  Made  in  connection  with  seepage  measurements  of  the  South  Platte  river,  and  about 
15c  feet  above  gage  rod. 
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ARKINS  STATION,  AT  HOME  SUPPLY  DAiM,   ON   BIG  THOMPSON 

CREEK. 

This  station  is  located  about  iiiue  miles  west  of  Loveland,  and 
about  GOO  feet  below  the  "Home  Supply  Dam." 

It  was  established  May  9,  1895. 

The  gage  is  vertical,  unpainted,  but  notched  for  each  foot 
and  0,10  of  a  foot,  and  is  fastened  to  the  timbers  of  a  bridge. 

The  right  bank  is  high,  but  the  left  is  low  and  liable  to  over- 
flow at  high  water,  and  the  bed  of  the  stream  is  of  gravel  with 
some  boulders. 

Measurements  are  usually  made  from  the  upper  side  of  the 
wagon  bridge. 

The  headgates  of  the  Home  Supply  ditch  and  Handy  ditch 
are  located  above  the  dam.  The  amount  of  water  they  carry 
during  the  irrigation  season  has  been  reported  by  Mr.  H.  C. 
Havener,  water  commissioner  of  district  No.  4,  and  is  to  be 
added  to  the  river  discharge  to  obtain  the  total  run-off  of  the 
drainage  basin. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE   ON   BIG  THOMPSON   CREEK,   AT   "HOME   SUPPLY   DAM,"    COLO. 


No. 

Date 
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May      9 

July     19.... 

Oct.        I... 
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June      I 

July     28.... 

Oct.      15.... 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

21 
21 
21 

21 
21 
21 

1.25 
1.90 

•  45 

1.70 

1.50 

.80 

120 
139 
56 

128 
112 
74 

2.17 

3-59 
•  75 

3.14 
2.56 
1. 01 

260 

499 

42 

403 

286 

74 
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LYONS  STATION,  ON  ST.  VRAIN  CREEK. 

This  station  is  located  one-half  mile  southeast  of  Lyons,  below 
the  intersection  of  the  north  and  south  forks  of  the  St.  Vrain, 
and  was  established  May  11,  1895.  The  Supply  ditch  takes  water 
out  on  the  It^ft  side  of  the  stream  above  the  jiaj^e.  The  amount 
of  water  carried  by  this  ditch  is  reported  daily  by  the  observer 
at  the  river  station,  when  that  station  is  open. 

To  obtain  the  total  run-off  of  the  drainage  basin  of  the  crcH'k 
at  this  station,  the  amount  of  water  in  the  ditch  will  have  to  be 
added  to  the  discharge  of  the  creek,  as  shown  by  the  heij;ht  of 
water  on  the  gaRe. 

This  fjajje  is  an  inclined  1*"  x  4''  timber  marked  to  ver 
tical  0.10  of  a  foot,  the  sj)ace  between  the  marks  beiuj>  0.1:U  of  a 
foot,  and  is  fastened  to  ])osts  driven  into  the  <>round.  Hoth  banks 
are  low  and  liable  to  overflow,  and  the  bed  of  the  stream  is  com- 
posed of  jj^ravel. 

Measurements  are  usually  made  by  wadiu^j:,  but  at  hi};h  water 
can  be  mad(*  from  a  \\a;j:on  bridj;^  400  feet  below  the  j^a^e. 
More  satisfactory  results  would  be  obtained  by  establishing  a 
station  on  the  South  fork,  and  one  on  the  North  fork  in  the  town 
of  Lyons. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE  ON   ST.   VRAIN  CREEK,  AT  LYONS,    COLO. 
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Sept.    22 
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P.J.    Preston 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

R.  S.  Sumner 

P.  J.  Preston 

21 
21 
21 

21 
21 
21 
21 

1-65 
3.40 
2.10 

3-57 
2.70 
2.50 
2  22 
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24 
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43 
56 
36 
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1.49 
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65 
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no 
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BOULDER  STATION.  ON  BOULDER  CREEK. 

This  station,  located  about  one  and  one-half  miles  above  the 
town  of  Boulder,  was  established  on  May  13,  1895.  The  gage 
rod  consists  of  au  inclined  2"  x  6"  timber,  with  a  1"  x  6"  scale 
fastened  to  it  and  spiked  to  stakes  driven  into  the  ground.  It  is 
marked  to  vertical  0.10  of  a  foot,  the  space  between  the  marks 
being  0.207  of  a  foot.  Both  banks  are  high  and  rocky,  and  not 
liable  to  overflow.    The  bed  of  the  creek  is  quite  rocky. 

Measurements  are  usually  made  by  wading,  but  during  high 
water  can  be  made  from  a  bridge  forty  feet  above  tlie  gage. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE   ON  BOULDER  CREEK,    AT   BOULDER,   COLO. 


No. 
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Oct.      16.... 
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P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

R.  S.  Sumner 

P.  J.  Preston 
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MARSHALL  STATION,  OX   SOUTH  BOULDER  CREEK. 

This  station  is  located  about  three  mih.^s  west  of  Marshall, 
and  was  established  on  May  14,  1895. 

The  gage  consists  of  an  inclined  '1"  x  \S"  timber,  with  a 
r'x6''  scale  nailed  to  it,  and  is  fastened  to  a  tree  and  to  stakes 
driven  into  the  ground.  It  is  marked  to  vertical  0.10  of  a  foot, 
the  distance  between  the  marks  being  0.22  of  a  foot. 

Both  banks  are  high  and  rocky,  as  is  also  the  bed  of  the 
stream. 

Measurements  are  usually  uuide  \^^  wading  near  the  gage, 
but  a  foot  bridge  twenty  feet  above  can  be  used  in  high  water. 
The  "Community  Ditch"  and  the  ''South  IJoulder  and  Coal  (hvek 
Ditch''  both  take  out  water  above  the  gage,  and  this  amount 
must  be  added  to  the  discharge  at  the  station  to  obtain  total  run- 
olT  of  the  drainage  basin  of  the  creek. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE  ON  SOUTH  BOULDER  CREEK,  NEAR  MARSHALL,  COLO. 

No. 

Date 
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MORRISON  STATION,  ON  BEAR  CREEK. 

This  station  was  established  May  19,  1895,  in  the  upper  part 
of  Morrison.  During  the  flood  of  July  24,  1896,  the  gage  rod 
was  washed  out  and  a  new  rod  was  placed  in  the  stream  on  Au- 
gust 4,  189G,about  150  feet  above  the  railroad  depot.  This  rod 
consists  of  two  inclined  planks  2"  x  4"  x  8'  long,  spiked  to 
gether,  and  fastened  to  posts  driven  into  the  ground.  It  is 
divided  into  vertical  tenths  of  a  foot,  the  space  between  the  marks 
being  0.127  of  a  foot. 

Both  banks  are  low  and  liable  to  overflow  at  high  water. 

Measurements  are  made  by  wading,  but  the  bridge  above  the 
gage  can  be  used  at  high  water. 

From  level  notes  taken  August  4,  1896,  the  following  approx- 
imate estimate  is  made  of  the  discharge  of  Bear  Creek  at  this 
point  during  the  flood  of  Friday,  July  24,  1896: 

Depth  in  main  channel,  5.40  feet 

Velocity  of  main  channel,  19.80  feet  per  second. 

Total  area  of  cross-section,  405  square  feet. 

Total  discharge,  8,600  second-feet. 

High  water  mark  of  the  flood,  referred  to  the  present  gage 
rod,  was  at  the  10.90-foot  mark. 

The  cross-section  was  taken  some  200  feet  above  the  present 
gage. 
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MADE  ON  BEAR  CREEK,   AT  MORRISON,  COLO. 


No. 

Date 

Hydrographer 

Meter  num- 
ber 

Gage    height 
(feet) 

6  ** 

0^ 

til 

Discharge 
(second- feet) 

1 

2 

3---- 
4 

5-  — 
6.... 
7-  — 
8.... 

1895 
May   18 

June  12 

July    24 

Oct.      9 

1896 
June  17 

Aug.    4 

Sept.  19 

Oct.    31 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

P.  J.  Preston 

P.J.  Preston 

R.  S.  Sumner 

P.  J.  Preston 

21 
21 
21 
21 

21 
21 
21 
21 

.90 
2.05 
1.65 
I  05 

.75 

a    2.90 

3.05 

2.55 

22 

69 
58 
30 

23 
18 
21 
II 

2. 17 

4.77 
2.96 

2.15 

1. 41 
300 
3.81 
1.44 

47 
331 
171 

64 

32 

55 

80 
16 

a  New  gage  rod. 
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TRINIDAD  STATION,   ON   PURGATOIRE   OR   LAS  ANIMAS   RIVER. 

This  station  is  located  at  the  Las  Animas  Street  bndj;;e  in  the 
city  of  Trinidad,  and  was  established  on  May  1,  1896. 

The  gage  consists  of  a  vertical  "1"  x  (3"  plank,  graduated  to 
vertical  0.10  of  a  foot,  and  is  fastened  with  iron  bands  to  the  down 
stream  side  of  a  bridge  cylinder  on  the  right  side  of  the  river. 
The  banks  are  high  and  not  liable  to  overflow ;  the  bed  is  of  gravel 
and  small  stones,  and  the  water  moves  with  fair  velocity.  During 
the  tlood  of  July  25,  189G,  the  channel  was  filled  in  with  sand  and 
gravel  near  the  gage,  n)alerially  changing  the  relation  between 
the  gage  height  and  discharge. 

Stream  measurements  are  made  from  the  lower  side  of  the 
bridge  during  high  water,  and  at  low  water  by  wading  some  400 
feet  below  the  gage. 

Sufficient  discharge  measurements  have  not  been  made  to 
estimate  the  dailv  discharire. 
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I.IST  OF  DISCHARGE  MEASUREMENTS 


MADE  ON  PURGATOIRE  RIVER,  AT  TRINIDAD,   COLO. 


No. 

Date 

HydrograpliL-r 

3 

3 
a 

r 

U 

'0 

C3— - 

0 

< 

Discharge 
(second-feet) 

I 

2 

3 

4 
5 
6 

1896 
April   27 

June      4..   . 

July     II.... 

Sept.    14  ... 

Oct.      12 

Nov.     16 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell _ 

F.   Cogswell 

F.  Cogswell..     .. 

Cyrus  C.  Babb,  U. 
S.G.  S 

63 

3.20 

3.15 

3.20 

*       3.50 

3.70 

3.60 

40 
38 
38 
24 

39 
22 

2.18 
1.90 

J -74 
125 
1.23 

1.09 

88 

72 

a     66 

a    30 

a    48 

24 

a  Gaged  by  wading  400  feet  below  bridge. 

h  Channel  filled  in  during  flood  of  July  25,  1896. 
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LA  JUNTA  STATION,  ON  ARKANSAS  RIVER. 

This  station  is  located  near  the  city  pumpinj^  station,  and  was 
established  by  the  United  States  geological  survey  on  September 
27,  1893. 

The  gage  is  an  inclined  6"  x  3''  timber  bolted  to  a  cottonwood 
tree,  and  to  a  cross-tie  loaded  with  rock,  marked  to  vertical  0.10  of 
a  foot.     The  space  between  marks  being  0.138  of  a  foot. 

At  low  stages  of  the  river  the  relation  of  gage  height  to  dis- 
charge is  constantly  changing,  owing  to  the  silting  and  scouring  of 
the  channel,  and  would  recjuire  more  frecjuent  gagings  than  the 
limited  fund  at  the  disposal  of  this  office  would  permit.  For 
this  reason  it  was  deemed  best  not  to  continue  the  discharge  meas- 
urements and  observations  of  gage  heights  during  180G. 

Sufficient  discharge  measurements  have  not  been  obtained 
to  construct  a  ratine:  table. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE  ON   ARKANSAS   RIVER,   AT   LA  JUNTA,    COLO. 


No. 

Date 

Hydrographer 

a 

s 
a 

0 

S.2I 

.2  a 

I 

1895 
Feb.       6.... 

May     19 

Dec.       2 

U.  S.  G.   Survey.. 
U.  S.  G.  Survey.. 
U.  S.  G.  Survey.. 

1-95 
1.90 
1-50 

1.90 
2.22 
1. 61 

182 

a    658 

455 

a  Bottom  scoured  out  duringhigh  veater. 
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PUEBLO  STATION,  OX  ARKANSAS  RIVER. 

This  station  was  established  by  the  United  States  geological 
survey  in  Sei)tember,  1894.  There  are  two  gage  rods.  The  one  at 
Santa  Fe  avenue  bridge  consists  of  a  vertical  G"  x  G"  timber  and 
a  1"  X  V/'  scale,  bolted  to  the  abutment  of  the  D.  &  R.  G.  K.  K. 
bridge  on  left  hand  side  of  river,  marked  to  0.10  of  a  foot.  There 
is  also  a  short  vertical  rod  for  extreme  low  water,  spiked  to  a 
pile  about  twenty  feet  out  in  the  stream,  reading  same  as  the  main 
gage.  The  rod  at  Victoria  avenue  bridge  consists  of  inclined 
4"x4''  timbers  fastened  to  posts  set  in  right  bank  of  stream, 
marked  to  vertical  0.10  of  a  foot,  the  space  between  the  marks 
being  0.242  of  a  foot.  This  rod  was  ])laced  in  June,  1895,  for  the 
purpose  of  noting  the  change  in  the  slope  (►f  the  water  surface. 

Stream  measurements  are  made  from  the  lower  side  of  the 
Main  street  bridge.  The  river  is  confined  by  the  city  levees  and 
the  bed  is  sandy,  and  constantly  changing,  lilling  in  at  low  water 
and  scouring  out  during  high  water.  ('onsid(n*able  trouble  has 
been  exi)erienced  in  getting  the  velocity  at  the  bottom  of  the  river, 
owing  to  the  clogging  of  the  meter  by  the  moving  sand. 


,IST  OF  DISCHARGE  MEASUREMENTS 


MADE   ON   ARKANSAS  RIVER,   AT   PUEBLO,    COLO. 


No. 

Date 

Hydrographer 

ii 

0 

m 
< 

m 

1 

Discharge        1 

(second-feet) 

a 

1894 
April   24.... 

Sept.    19 

Oct.      13 

P.  J.  Preston 

A.  P.  Davis.  U.  S. 
G.  Survey 

A.  P.  Davis,   U.  S. 
G.   Survey 

21 
22 

a 
.35 
•39 

1-95 
2.50 

2.36 

322 

378 

2 

370 

a  Measurement  made  at  Main  street  bridge. 
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MADE   ON   ARKANSAS   RIVER,    AT   PUEBLO,    COLO. 


No. 

1 

Date         1      Hydrographer 

i 

3 

is 

5" 

'I 

a,  U 
0 

< 

it 

J 

«  0 

0  1> 

3 
4 

5 
6 

1895 
Feb.      6            A.P.pavis,  U.  S. 

24 
28 
55 
55 

55 

55 
14 

.40 
1.65 

b 

c 

d 

2.80 
.70 

2.75 
4.78 
5.30 
3.18 
5.46 
6.89 

3-35 

4it 

May     20 

June      3  --- 

June      4 

June      4 

June    II 

Sept.     5.— 

^.T.   survey 

A.  P.  Davis,    U.  S. 
G.    Survey 

A.  P.  Davis.   U.  S. 
G.  Survey 

A.  P.  Davis,   U.  S. 
G.  Survey 

A.  P.  Davis,    U.  S. 
G.  Survey 

A.  P.  Davis,  U.  S. 
G    Survey 

F.   Cog>well 

1.435 
2,261 

1.973 
2,022 

2.758 
570 

7 
8 
9 

401 
170 

b  Measurement  made  at  Swallows. 

c  Measurement  made  at  Bridge  No.  5,  section  4. 

d  Measurement  made  at  Bridge  155  B. 

MADE   ON  ARKANSAS   RIVER.    AT   PUEBLO,    COLO. 


No. 

i 
Date              Hydrographer 

3 

b£.C 
OS. 

3 

J 

Area  of  sec- 
tion (square 
feet) 

Mean    veloc- 
ity (feet  per 
second) 

OJ    1 

11 

10 
II 
12 
13 
14 
15 
16 

17 
a 
18 
19 
20 

1896 
Mar.    22.. 

Apr.     28.. 

May     27.. 

June      5.. 

July     10.. 

July     30.. 

Aug.     18.. 

Aug.     19.. 

Aug.     19.. 

Sept.    16.. 

Oct.      30.. 

Nov.     13.. 

F.  Cogswell 

F    Cogswell 

F.  Cogswell 

F.  Cogswell 

F.   Cogswell 

F.   Cogswell 

F.   Cogswell 

F.   Cogswell 

F.   Cogswell 

F    Cogswell 

F.  Cogswell 

Cyrus    C.     Babb, 
U.  S.  G.  S 

14 
63 

3 
4 
5 
5 

3 
3 
4 
13 
3 
3 

65 
So 

05 
00 

35 

80 

05 
05 
70 
40 

55 

.50 

1.30 

2.00 

1.65 

■30 

•50 

.00 

.8.S 
10.00 

•  30 
.35 

•  31 

173 
249 

340 
298 

135 
187 
118 
195 
1,500 
121 
128 

121 

2.70 
4.09 
4.65 
4.71 
2.48 
2.73 
1.72 
2.74 
11.00 
2.43 
2.50 

2.46 

470 

1,016 

1,682 

1,403 

335 

510 

203 

534 

a  16,500 

294 

320 

298 

a  Approximate  estimate  ol  flood  at    12  M   night  of  August  18,  1896,3  maximum  surface 
velocity  of  15  feet  per  second  was  obtained  by  means  of  floats. 
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CANON  CITY  STATION,  ON  ARKANSAS  RIVER. 

This  station  is  located  at  the  Hot  Spriugs  hotel,  one  and  one- 
half  miles  west  of  town,  was  established  by  the  United  States 
geological  survey  in  April,  1889.  During  the  flood  of  August  30, 
1896,  the  original  gage  rods  were  washed  out  and  a  new  one  has 
since  been  placed  on  left  bank  of  river  just  below  the  foot  bridge, 
consisting  of  an  inclined  4"x4''xlG'  timber  bolted  to  a  small 
juniper  tree  and  to  posts  set  in  the  ground.  It  is  marked  to  ver- 
tical 0.10  of  a  foot,  the  space  between  the  marks  being  0.223  of  a 
foot.  A  vertical  rod  is  also  fastened  to  the  juniper  tree  for  ex- 
treme high  water.  Both  banks  are  high  and  not  liable  to  over- 
flow. The  current  is  swift  and  the  cross-section  is  subject  to 
notable  changes,  at  extreme  high  and  low  water  stages. 

Stream  measurements  are  made  from  the  lower  side  of  the 
suspension  foot  bridge  heading  to  the  hotel. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE  ON  ARKANSAS  RIVER.  AT  CANON  CITY,  COLO. 


No. 

Date 

Hydrographer 

Meter  num- 
ber 

il 

Gage    height 
(feet) 

Area  of  sec- 
tion (square 
feet) 

1 

1 
Mean    veloc- 
itv  (feet  per 
se'cond) 

Discharge 
(.«econa-feet) 

1895 

29 

May  31 

A.  P.  Davis 

55 

4-35 

343 

7.10 

2,434 

30 

June  13 

A.  P    Davis 

F.Cogswell    

55 

4.50 

356 

6.73 

2,397 

31 

Oct.      4 

1896 

A.  P.  Davis,  U.  S. 
G.  Survey 

55 

2.70 

157 

3.70 

585 

32 

July  31 

F.  Cogsv^ell 

14 

2.40 

129 

3.21 

414 

33 

Aug.  30 

F.  Cogsvirell 

14 

2.00 

82 

2.47 

203 

34 

Sept.  16 

F.  Cogswell 

14 

2.05 

98 

2.56 

251 

35 

Oct.    31 

F.  Cogswell 

14 

2.20 

lOI 

2.80 

289 

36 

Nov.  14 

Cyrus  C.  Babb,  U. 
S.  G.  Survey 

63 

2.55 

97 

3.03 

a    294 

a  Indicates  filling  in  of  bed  of  channel. 
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SALIDA  STATION,  ON  ARKANSAS  RIVER. 

This  Station  is  located  just  back  of  the  railroad  yards,  at  a 
suspension  foot  bridge,  and  was  established  by  the  engineering 
department  of  the  Denver  &  Rio  Grande  Railroad  Company,  on 
April  11,  1895. 

The  gage  consists  of  a  vertical  4"  x  6''  timber,  with  a  2"  x  6" 
scale,  bolted  to  the  abutment  of  the  bridge  on  the  left  hand  side 
of  the  river,  and  is  marked  to  0.10  of  a  foot.  On  May  2G,  1896, 
it  was  lowered  one  foot  in  elevation,  as  low  water  fell  below  the 
zero  of  the  old  gage,  and  this  amount  has  been  added  to  the  orig- 
inal obsenations  of  river  heights  for  1895. 

The  banks  are  high  and  do  not  overflow;  the  current  is  swift; 
the  bed  of  the  stream  consists  of  sand  and  gravel,  but  is  not  sub- 
ject to  any  great  changes,  and  is  a  most  desirable  station  to  be 
maintained.  Stream  measurements  are  made  from  the  lower  side 
of  the  foot  bridge. 

During  the  season  of  1895,  the  railroad  company  reported  the 
daily  height  of  water  on  the  gage,  but  no  record  of  the  daily 
readings  for  1896  has  been  kept. 


STA' 
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LIST  OF  I)IS(;ilAUGE   MKASrHIO.MKNTS 


MADE  ON  ARKANSAS   RIVER,   AT   SALIDA,    COLO. 


No. 

Date 

Hydrograplier 

s 

3 

Is 

if 

0 

Area  of  sec- 
tion (square  | 
feet) 

1 

Mean    veloc-  | 
ity  (feet  per  , 
second)          | 

1 

Discharge         i 
(second-feet) 

I 

2 

3 
4 

1896 
May  26 

June  24 

Sept.  29 

Oct.    27 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

H 
14 
14 
14 

3.10 
1.40 
1. 00 

.80 

362 
194 

136 

5.59 
3.29 
2.33 

2.33 

a   2,023 
638 
352 
317 

a  Approximate,  meter  out  of  order. 
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GRANITE  STATION,  ON  ARKANSAS  RIVER. 

This  station  was  established  on  April  11,  1895,  by  the  engi- 
neering department  of  the  Denver  &  Kio  Grande  Railroad  Com- 
pany. 

On  September  iMJ,  1805,  Mr.  A.  l\  Davis,  of  the  United  States 
geological  survey,  put  in  a  new  gage,  as  the  water  had  fallen 
below  zero  of  the  old  one. 

This  gage  is  a  vertical  2"  x  G''  plank  spiked  to  the  upper  end 
of  the  center  ])ier  of  the  wagon  bridge,  about  250  feet  from  the 
depot,  and  graduated  to  0.10  of  a  foot. 

The  banks  are  low  and  liable  to  overflow ;  the  bed  is  rocky, 
and    the    lurreut    swift. 

This  station  being  below  the  junction  of  the  outlet  of  Twin 
Lakes  with  the  Arkansas  river,  measurements  of  the  discharge 
give  the  amount  of  the  run-off  from  the  headwaters  of  the  Arkan- 
sas and  from  Twin  Lakes. 

During  IS!)."),  daily  rc^ports  of  the  gage  readings  were  made 
by  the  railroad  company,  but  during  189()  no  record  has  been  kept, 
and  no  stream  measurements  made. 
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LIST   OF    DlSClIAUCiE   MIOASC  KIOMKNTS 


MADE  ON  ARKANSAS   RIVER.    AT  GRANITE,   COLO. 


No. 

Date 

Ilydrograplier 

c 
5 
a 

as 

Gage    height 
(feet) 

Area  cf  sec- 
tion (square 
feet) 

5^ 

I 

2 

1S95 
July     ;,..... 

Sept.  26 

A.  P.  Davis.  U.  S. 
G.  Survey  

A.  P.  Davis,  U.  S. 
0.  Survey 

55 

.50 
a    3.10 

194 

5.49 
2.55 

1.065 
215 

a  New  ijage  rod,  lowered  in  elevation,  as  surface  of  water  was  below  zero  of  old  rod. 
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DEL  XOKTE  STATION,  ON  THE  RIO  GRANDE. 

This  station  is  located  about  two  miles  above  the  town  of  Del 
Norte,  and  was  established  by  the  United  States  geological  survey 
in  September,  1889. 

The  gage  consists  of  an  inclined  '1"  x  G''  plank,  fastened  to 
posts  driven  into  the  right  hand  bank  of  the  river,  and  marked 
to  vertical  0.10  of  a  foot,  the  space  between  marks  being  0.22  of  a 
foot. 

While  the  banks  are  not  high,  the  river  has  never  been  known 
to  overtlow.  The  current  is  swift;  the  bed  is  composed  of  small 
stones,  and  the  cross-section  does  not  change  materially. 

Discharge  ni(^asurements  are  made  at  low  stage  of  water  by 
wading,  and  at  high  water  from  a  box  suspended  from  a  five- 
eighths-inch  wire  cable  fastened  to  a  large  cottonwood  tree  on  the 
left  bank,  and  to  a  sand  anchor  on  the  right  bank.  The  river  does 
not  fluctuate  lapidly  and  observations  of  the  gage  heights  are 
only  taken  on  alternate  days. 


S'lATK    KMMNIOIOR   OF   (M  )I.()KAI>(). 


489 


LKST  OF   DISCllAUGE  MEASUUEMENTS 


MADE  ON   THE    RIO  GRANDE   AT   DEL   NORTE.    COLO. 


No. 

Date 

Hydrographer 

h 

Gage    height 
feet 

< 

0CT3 

Jo 

^^ 

36 

37 

38 
39 
40 

41 

1895 
June  14 

Oct.    13 

1896 
June  22 

July  27 

Sept.  28..... 
Oct.    26 

A.  P.  Davis 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

55 

14 

14 
14 

14 
14 

4.00 
1.80 

1,90 
1.70 
2.30 
1.80 

480 
164 

183 
154 
235 
166 

5.88 

2.53 

2.6S 
2.50 
3.00 
2.68 

2,818 
414 

492 

385 
706 

445 
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ALAMOSA  STATION,  ON  RIO  GRANDE. 

This  station  was  orij^inally  located  on  the  Denver  &  Rio 
Grande  railroad  bridge,  just  below  the  round  house,  and  was  es- 
tablished by  the  United  States  geological  survey  on  September 
28,  1894.  In  October,  1895,  a  new  railroad  bridge  was  built  and 
the  gage  disturbed.  On  May  19,  189G,  a  new  vertical  rod,  con- 
sisting of  a  "1"  X  C  plank,  graduated  to  0.10  of  a  foot  was  spiked 
to  second  bent  from  east  end  of  the  wagon  bridge,  about  one- 
fourth  mile  east  of  the  depot. 

The  city  levee  forms  the  right  bank,  and  the  left  is  low.  The 
current  is  sluggish  and  the  bed  sandy  and  shifting,  requiring  fre- 
quent gagings. 

Discharge  measurements  at  high  water  are  made  from  the 
lower  side  of  the  wagon  bridge,  and  at  low  water  by  wading.  Suf- 
ficient measurements  have  not  been  made  to  construct  a  rating 
table. 

On  June  8,  189G,  a  dam  was  built  across  the  river  a  short 
distance  below  the  bridge,  backing  up  the  water  on  the  rod  to 
such  an  extent,  that  gage  heights  since  that  date  are  of  no  value, 
and  the  station  was  closed  on  August  8,  1896.  None  of  the  gage 
heights  for  189G  are  included  in  this  report. 

Measurements  at  this  station  are  chiefly  valuable  as  giving 
the  amount  of  seepage  and  waste  from  ditches  above,  being  situ- 
ated below  the  headgates  of  nearly  all  of  the  large  irrigating 
canals  of  the  San  Luis  vallev. 
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LIST  OF  DISCHARGE  iMEASUREMENTS 


MADE   ON  THE   RIO   GRANDE  AT  ALAMOSA,   COLO. 


No. 

Date 

Hydrographer 

a 

s 
a 

be 

0 

n 

III 

I 

^  0 
0  11 

I 

1894 
Sept.    28.... 

1895 
June    16 

Oct.      14  .. 

1896 
May     19 

June    23 

July     26.... 

A.  P.  Davis,  U.  S. 
G.  Survey 

A.  P.  Davis 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell  ...     . 

F.  Cogswell 

F.Cogswell 

55 
14 

14 
14 
14 

10 

2 

3 

4 
5 
6 

5.18 

a    2.90 
4.00 

567 

77 

III 
18 
4 

2.08 
1. 19 

1. 19 

1. 12 

.74 

1,176 
92 

6    132 
c      32 
<:       3 

a  New  railroad  bridge;  old  gage  disturbed;  if  new  cap  of  third  bent  from  east  end 

bridge  is  at  same  elevation  as  old  one,  the  gage  rod  would  read  2.90. 
b  New  gage  rod  placed  on  wagon  bridge.     Gaged  no  feet  below  new  rod. 
c  Gaged  near  railroad  bridge.     Dam  backs  up  water  on  the  gage  rod. 
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ARBOLES  STATION,  ON  SAN  JUAN  RIVER. 

This  station  is  located  at  a  foot  bridge  about  1,000  feet  below  the 
Denver  &  Rio  Grande  railroad  depot  and  was  established  on  June 
19,  1895. 

The  gage  consists  of  a  vertical  '1"  x  ^"  plank,  fastened  to 
the  crib  pier  in  the  middle  of  the  river,  and  graduated  to  0.10  of  a 
foot.  This  gage  being  liable  to  be  washed  out  during  the  spring 
floods,  on  October  11,  1.S95,  a  new  one  was  bolted  to  the  rocky 
bank  on  the  right  hand  side  of  the  river.  It  consists  of  two  in- 
clined \"  X  X"  timbers  with  a  1"  x  4"  scale  marked  to  vertical  0.10 
of  a  foot,  the  space  between  marks  being  0.131  of  a  foot. 

The  left  bank  is  low  and  liable  to  overflow;  the  right,  high 
and  rocky;  the  current  sluggish  and  the  bed  sandy  and  shifting. 

Discharge  measurements  are  made  during  high  water  at  the 
foot  bridge,  and  at  low  stage  of  the  water  about  1,300  feet 
below  the  gage,  where  the  bed  of  the  stream  is  composed  of  small 
stones  and  less  liable  to  change,  and  the  current  swift. 
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LIST  OF  DISCHARGE  MEASUREiMENTS 


MADE  ON  SAN  JUAN  RIVER,  AT  ARBOCES,  COLO. 


No. 

Date 

Hydrographer 

3 
S 

Gage   height 
(feet) 

Area  of   sec- 
tion (square 
feet) 

II 

J 

I 

2 

3 

4 

5 
6 
7 
8 

9 

.8,5 
June    21 

Aug.    30.... 

Oct.      II  ... 

Nov.     25 

1896 
May     16.... 

June    21 

July     25..-. 

Sept.    26.... 

Oct.      24 

A.  P.  Davis 

K.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

55 

14 
14 
14 

14 
14 
14 
14 
14 

730 
6.20 
5.80 
5.90 

6.65 
5.90 
6.00 
6.15 
6.20 

444 

273 
251 
260 

330 
288 
III 
133 
224 

350 
1.42 

.86 

.97 

2.33 
.87 
2.41 
2.42 
1.56 

1,556 

38: 
215 
252 

768 
250 

a     268 

a    322 

349 

a  Gaged  by  wading  1,300  feet  below  bridge. 
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ARBOLES  STATION,  ON  PIEDRA  RIVER. 

This  station  is  located  at  the  railroad  bridge  across  the 
Piedra,  about  one-half  mile  from  the  Denver  &  Kio  Grande  depot, 
and  was  established  on  June  19,  1895. 

The  riedra  empties  into  the  San  Juan  a  short  distance  below 
this  point. 

The  gage  consists  of  a  vertical  2"  x  6"  plank  fastened  to  a 
crib  just  below  the  bridge,  near  the  left  hand  side  of  the  river, 
and  is  graduated  to  0.10  of  a  foot.  This  gage  being  liable  to  be 
washed  out  during  high  water  in  the  spring,  a  new  gage  has  been 
bolted  to  the  stone  abutment  of  the  railroad  bridge  on  the  right 
hand  side  of  the  stream.  It  consists  of  a  vertical  4"  x  4"  timber 
with  a  2"xr/'  scal(%  graduat(Hl  to  0.10  of  a  foot.  The  banks  are 
both  high,  the  current  is  swift,  the  bed  is  composed  of  small  stones 
and  the  cross-section  does  not  change  materially. 

Discharge  measurements  are  made  from  the  upper  side  of  the 
railroad  bridge. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE  ON   PIEDRA   RIVER,    AT   ARBOLES,   COLO. 


No. 

Date 

Hydrographer 

a 

3 

a 

u  . 

Gage    height 
(feet) 

Area  of  sec- 
tion (square 
feet) 

I 

2 

3 

4 

5 
6 

8 
9 

1895 
June     21 

Aug.     30 

Oct.      II 

Nov.     25 

1896 
May     18 

June    20 

July     24.... 
Sept.    27.... 
Oct.      25.... 

A.  P.  Davis 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

55 

4.00 

3.20 
2.90 

2.80 

3.90 
2.90 
3.05 
3-70 

3.00 

178 
121 
95 
87 

182 
90 
107 
161 
104 

3.40 
1.94 

1.47 
1. 31 

2.99 
1. 21 
1.77 
2.51 
1.72 

606 

a  235 
140 

..5 

544 
109 
189 
405 
179 

a  Water  very  muddy;  aflFecting  meter. 


506 


EIGHTH  BIENNIAL  REPORT 


d  w 

.-J  u 

8E 

^  fad 

{-  aJ 

- « 
w 


«         r<         rOTj-iOvO         t^OO 

c^      o 

2       JJ      2"      -      "S       «      "2 

r    "S     'S     2-     2-     ?     2- 

I       ;       ;» 

"ir      r-»      o 


i^      r^      t^ 


00       T*-       ■<*■ 


NO        -       vo        - 


fO       ^       ^ 


UO      \0         t-- 


STATE  ENGINEER  OF  COLORADO. 


507 


o>      o       - 

N          <N          N          M 

'    "S 

i:r   <S 

^  ^  ^ 

:     :     i 

CO 

! 
*    **    2" 

t^OOO-up^^OWOOOj^ 

■1 

Ov        to       VO 

TfTf-V^-i              -<0              -              S'S""*?? 

i 

lO       1/1       r^ 

fj        00        00 

t-.oooo       ^^^--       «-       -       -       2°° 

»0         UO         -i-        1 

&'?''§l>&&?5'?'?'§5'5' 

1' 

1 

«si  gitaa^ts?& 

o" 

>0         O        VO 

1  1    § 

2>    8     S 

N           f^          -^          »/• 

■>       VO 

1-1      oo 

o 

^        O         >- 

5 

1 

a 
ce 

s 
s 

3 

s 

1 
1 

1 

1 

i 

508 


EIGHTH  BIENNIAL  REPORT 


«   . 
<  o 

w  o 

O  U 

5  w 
<:  J 

X  o 

,  < 

w 

o  p 
to  Q 

ii 

.  tt 

;-^:  o 

X  H 

o  o 

aj   .. 
<;  w 

^^ 


»0        vo  t^ 


M       TO      •^      lo     \o       t-» 


S     g. 


I 


S        ^ 


"T        NO  VO  1^  ■«• 


^     \25      »2     ^5     \5 


t^      o\     vo      \o       ir>      XT)      xn 

—         cy>       >0        ^         rO        "^        rO 


^        & 


o-      t^ 


STATE  ENGINEER  OF  COLORADO. 


509 


c 

:    ' 

- 

^          ^          ^"^^        '^S'^           ^          7^ 

'^?2^£''^      x'S'H'H^'^^S' 

N       r^      o» 

SSJS-JII'g.'g.g'&'f.    ■£ 

Tf             iQ       JO       o» 

i 

0 
0" 

M^ 

5J?J?J?f^?^3?S^     2^9: 

"£ 

w 

5;     «       f? 

l-vs   H^?^s   a^gs^s^s^s.^ 

2 

f^ 

E    ^  ^ 

?^J!^=    =    2's^g:3.^g. 

g^   fi   ?: 

580 

728 

784 

962 

1,028 

1,094 

962 

1. 165 

1,236 

1,028 

901 

962 

962 

t   1    ^ 

^  g  ^  0    ?  1   5  1  §  f  f  1 

■8 

1      1       S 

o> 

0 

N 

N 

^ 

I? 

^ 

^' 

S^ 

i 

rTi 

0 

1 

s 

ii 

510 


EIGHTH  BIENNIAL  REPORT 


DURANGO  STATION,  ON  ANIMAS  RIVER. 

This  station  is  located  at  the  wagon  bridge,  just  above  the 
Rio  Grande  Southern  railroad  bridge,  and  was  established  on 
June  20,  1895. 

The  gage  consists  of  a  vertical  1"  x  6"  plank  bolted  to  the 
middle  pier  of  the  bridge,  and  is  graduated  to  0.10  of  a  foot. 

The  banks  are  high,  the  current  sluggish,  and  the  bed  sandy. 
Lightner  creek  enters  the  river  between  the  two  bridges.  There 
has  been  no  material  change  in  the  cross-section  of  the  stream 
since  August  12,  1805,  at  which  time  a  dam  was  formed  just 
below  the  gage  from  the  sand  and  gravel  brought  down  by  the 
flood  resulting  from  a  cloud-burst  up  Lightner  creek.  This  dam 
reduced  tlie  velocity  in  the  west  half  of  the  river  and  caused  the 
water  to  back  up  on  the  gage  about  ().:^0  of  a  foot. 

Discharge  measurements  are  made  from  the  lower  side  of  the 
wagon  bridge,  but  at  low  stage  of  the  water,  the  foot  bridge  near 
the  smelter.  1.000  feet  b(^low  the  gage,  would  be  the  better  place. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE   ON   ANIMAS  RIVER,   AT  DURANGO,   COLO. 


No. 

Date 

Hydrographer 

Meter  nuiu-     j 
ber                  1 

1 

i 

Gage    height  | 
(feet)              : 

Area  of  sec-  ' 
tion  (.square  , 
feet) 

I 

2 

3 
4 

5 
6 

8 
9 

1895 
June    18... 

Aug.    29.... 

Oct.      10.... 

Nov.     24 

1896 
May     15.... 

June     19.... 

July     23.... 

Sept.    25... 

Oct.      23... 

A.  P.  Davis 

F.   Cogswell 

F.   Cogswell 

F.   Cogswell 

F.    Cogswell 

F.   Cogswell 

F.   Cogswell 

F.   Cogswell 

F.   Cogswell 

F.   Cogswell 

55 

6.50 
5.80 
5.40 

5-20 

6.35 
5.80 
5.50 
7.40 
5.50 

535 

415 
326 
292 

520 
407 
155 
756 
333 

3.55 

1.30 

1. 00 

.89 

2.04 
1.44 
2.32 

3.39 
1.24 

1.893 

543 
328 
260 

1.063 
590 

a    360 

2.566 

414 

a  Gaged  from  foot  bridge  at  smelter,  1,000  feet  below  gage  rod. 
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DOLORES  STATION,  ON  DOLORES  RIVER. 

This  station  is  located  about  oue-half  mile  above  the  railroad 
depot  and  was  established  on  June  23,  1895. 

The  gage  consists  of  a  vertical  1"  x  G"  plank,  bolted  to  the 
abutment  of  a  foot  bridge,  on  the  left  hand  side  of  the  river,  and 
is  graduated  to  0.10  of  a  foot. 

The  right  bank  is  low;  the  left  high;  the  water  moves  with 
good  velocity  and  the  bed  of  the  stream  is  composed  of  small 
stones.  In  June,  189G,  a  loose  rock  dam  was  built  just  below  the 
gage  backing  up  the  water  from  0.20  to  0.30  of  a  foot.  This 
dam,  although  only  a  temporary  expedient  to  turn  water  into  an 
irrigation  ditrh,  from  the  nature  of  its  construction  is  of  a  some- 
what pennanent  character,  and  the  present  relation  of  discharge 
to  gage  height  is  not  liable  to  change  back  to  that  of  1895.  It 
has,  therefore,  been  necessary  to  construct  two  rating  tables  for 
the  discharge  of  1896. 

Discharge  measurements  are  made  from  the  lower  side  of 
the  foot  bridge,  except  at  a  low  stage  of  water,  when  they  are 
made  by  wading. 


I 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE  ON  DOLORES  RIVER,  AT  DOLORES,   COLO. 


No. 

Date 

Hydrographer 

"v 

0 

JI 

< 

m 

u 

Q 

I 

2 

3 

4 

5 
6 
7 
8 
9 

lO 

II 

12 

1895 
June    22 

Aug.    28 

Oct.        9.... 

Nov.     20 

1896 
May     13---- 

May     14 

June    17 

July     21.... 
Aug.    24... 
Sept.    23.... 

Sept.    24 

Oct.      21 

A.  P.  Davis 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

55 

14 
14 
14 

14 
14 
14 
14 
14 

H 
14 
14 

350 
2.70 
2.50 
2.40 

3.50 
3.50 
3.00 
2.80 
2.60 
4.80 
4.15 
2.75 

223 
81 
59 
51 

171 
171 
103 
90 

31 
300 
247 
43 

340 
2.00 
1. 51 

1-45 

3.23 
342 
1.73 
1-37 
1-37 
5-i6 
4.24 
1-77 

756 

163 
89 

75 

a      553 
586 

b     179 
124 

c       42 

d  1.550 
1,047 

c        76 

a  This  result  of  doubtful  value,  too  strong  a  wind  up-stream. 

b  Dam  below  rod  backs  up  water  about  .20  for  balance  of  the  season  of  1896. 

c  Gaged  200  feet  above  bridge. 

d  Rain  stopped  measurement,  but  result  is  a  good  approximation. 
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FALL  CREEK  STATION,  ON  SAN  MIGUEL  RIVER. 

This  Station  is  located  about  300  yards  southwest  of  Fall 
Creek,  a  station  on  the  Rio  Grande  Southern  railroad,  and  was 
established  on  June  25,  1895. 

The  gage  consists  of  a  vertical  4''  x  4"  timber  bolted  to  the 
wagon  bridge  abutment  on  the  right  hand  side  of  the  river,  and 
is  graduated  to  0.10  of  a  foot. 

The  banks  are  not  liable  to  overtlow;  the  water  flows  swiftly; 
the  bed  of  the  stream  is  composed  of  small  stones  and  does  not 
change  materially. 

Fall  creek  empties  into  the  San  Miguel  about  200  feet  below 
the  gage. 

Stream  measurements  are  made  from  the  lower  side  of  the 
bridge,  except  during  very  low  water,  when  they  are  made  by 
wading. 
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LIST  OP  DISCHARGE  MEASUREMENTS 


MADE  ON  SAN  MIGUEL  RIVER,  AT   FALL  CREEK,  COLO. 


a  Gaged  150  feet  below  bridge. 
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FORT  CRAWFORD  STATION,  ON  UNCOMPAHGRE  RIVER. 

This  statioD  is  located  about  one-half  mile  east  of  the  depot, 
at  a  wagon  bridge,  and  is  about  eight  miles  above  Montrose, 
being  above  the  head  of  the  Untompahgre  ditch.  It  was  es- 
tablished June  25,  1895. 

The  gage  consists  of  an  inclined  4"  x  4"  timber,  bolted  to 
the  bridge  bent  on  the  right  hand  side  of  the  stream,  marked  to 
vertical  0.10  of  a  foot,  the  space  between  marks  being  0.10  of  a 
foot. 

Both  banks  are  low  and  liable  to  overflow  at  high  water, 
and  the  bed  of  the  stream  is  composed  of  sand  and  gravel. 

Stream  measurements  are  made  from  the  upper  side  of  the 
bridge,  except  at  very  low  stage  of  the  water,  when  they  are 
made  by  wading. 

During  the  high  water  in  the  spring  of  189G,  the  channel 
above  the  bridge  was  straightened  out,  and  the  bed  of  the  river 
filled  in  near  the  gage,  making  a  notable  change  in  the  cross- 
section  of  the  river,  the  relation  of  gage  height  to  discharge 
during  1896  being  materially  different  from  that  of  1895. 
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LIST  or  DISCHARGE  MEAST  UKMENTS 


MADE  ON  UNCOMPAHGRE  RIVER,  AT  FORT  CRAWFORD,  COLO. 


No. 

Date 

Hydrographer 

B 

3 

J3 

'v 

il 

0 

< 

>  w 
•a  a 

|.5i 

Discharge 
(second-feet) 

1 

1 

2 

3 
4 

5 
6 
7 
8 
9 

10 

1895 
June  25 

Aug.  26 

Oct.      7 

Nov.   18 

1896 
May   II 

June  15 

July   18 

Aug.  21 

Sept.  21 

Oct.    18 

A.  P.  Davis 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

F.Cogswell 

F.  Cogswell 

F.  Cogswell 

F.Cogswell 

55 

4.60 

3.25 
2.60 

2-55 

4.30 
4.10 
3.50 
2.90 
325 
310 

123 

64 

43 
41 

120 
117 

74 
18 

57 
55 

6.80 

3.38 
2.05 
2.23 

4.75 
4.7H 
2.76 
1.72 
2.14 
1.73 

834 
218 
89 
92 

568 
560 
204 

"      31 
122 

95 

a  Gaged  30  feet  above  bridge. 
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GRAND  JUNCTION  STATION,  ON  GRAND  RIVER. 

This  station  is  located  at  the  wagon  bridge  across  the  Grand 
river  near  the  pump  house  of  the  city  water  works,  and  was  es- 
tablished by  the  United  States  geological  survey  on  October  18, 
1894.    The  river  at  this  point  discharges  through  two  channels. 

The  original  gage  rod  consists  of  a  vertical  4''  x  iV^  timber, 
with  V  X  C  scale,  bolted  to  the  bridge  abutment  on  right  hand 
side  of  the  right  channel,  and  is  graduated  to  0.10  of  a  foot.  The 
discharge  measurements  made  during  1804  and  1895,  and  gage 
heights  for  1895,  refer  to  this  rod.  It  is  now  designated  "Gage 
Rod  Ko.  1,"  and  the  relation  between  gage  height  and  discharge 
of  the  right  channel  only,  is  referred  to  it. 

The  banks  of  the  right  channel  are  both  liable  to  overflow 
at  very  high  water;  the  bed  is  of  sand  and  the  current  very 
sluggish. 

The  dam  of  the  city  water  works,  just  below  this  gage,  went 
out  in  June,  1895,  and  luis  not  been  rebuilt.  The  cross-section 
of  the  channel  has  uuiterially  changed  since  that  date,  and  the 
discharge  measurements  made  in  1894  and  1895  are  not  ap- 
plicable for  1890. 

"GAGE  ROD  NO.  2.' 

This  rod  consists  of  a  vertical  4"  x  0"'  timber,  with  a  2"  x  6" 
scale,  bolted  to  the  bridge  pier  on  the  right  hand  side  of  the  left 
channel,  about  580  feet  from  "Kod  No.  1."  It  was  placed  in 
position  on  August  2l\,  1890,  and  is  graduated  to  0.10  of  a  foot. 

The  right  hand  bank  of  this  channel  is  low  and  liable  to 
overflow;  the  left  is  high  and  rocky;  the  bed  is  sandy;  the  water 
is  deep  and  moves  with  considerable  velocity.  At  high  water  it 
becomes  necessary  to  guy  the  meter  to  a  wire  stretched  across 
the  channel,  above  the  bridge,  to  prevent  it  from  being  swept 
down  stream  by  the  swift  current. 

All  discharge  measurements,  in  both  channels,  are  made 
from  the  upper  side  of  the  bridge,  but  a  sufficient  number  have 
not  been  obtained  to  construct  a  rating  table. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE  ON  GRAND  RIVER,  AT  GRAND  JUNCTION,  COLO. 


No. 

Date 

Hydrographer 

S 

3 
a 

JS 

be 
v 

0 

Area  of  sec- 
tion (square 
feet) 

Mean    veloc-    , 
ity  (feet  per 
second) 

1 

Discharge 
(second-feet) 

1894 
Oct.    18 

1895 
June  27 

Oct.      I 

A.  P.  Davis,  U.  S. 
G.  Survey 

A.  P.  Davis,  U.  S. 
G.  Survey 

A.  P.  Davis,  U.  S. 
G.  Survey 

22 

55 
61 

2.10 

4.03 
.82 

1. 10 

5-77 
2.04 

a     1,585 

a    16,500 
a     2,059 

2,860 
1,090 

a  Total  discharge  of  both  channels. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE   ON    GRAND    RIVER    (RIGHT    CHANNEL),    AT   GRAND    JUNCTION, 

COLO. 


No. 

Date 

Hydrographer 

s 

3 

•z 

A 

0 

n 

•si 

til 

< 

if 

I 

2 

3 

1896 
Aug.  20 

Aug.  21 

Sept.  20 

Oct.    17 

Nov.  10 

F.Cogswell 

F.  Cogswell 

F.  Cogswell 

Cyrus  C.  Babb 

Chan 

14 
Floats 
Repor 

nel   was    d 
.10 
.90 
.60 

ts  channel 

ry- 

214 
192 
frozen. 

1.07 
■50 

a     15 

229 

f>    96 

a  Estimated. 

b  Water  too  sluggish  to  turn  meter. 
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LIST  OF  DISCHARGE  MEASUREMENTS 


MADE    ON    GRAND    RIVER    (LEFT    CHANNEL),    AT    GRAND    JUNCTION, 

COLO. 


No. 

Date 

Hydrographer 

a 
= 

it 

No.  2 
Gage    height 

Area  of  sec- 
tion (square 
feet) 

J 

a  g 

I 

2 

3 

4 

1896 
Aug.  20 

Sept.  20 

Oct.    17 

Nov.  10 

F.  Cogswell 

F.  Cogswell 

F.  Cogswell 

Cyrus  C.  Babb 

14 
14 
14 
63 

3.00 
3  90 
3.60 
3.35 

623 
726 
724 
680 

1.62 
2.02 
1.99 
2.20 

1,008 
a  1.465 
b   1,446 

1.497 

a  Mean  velocity  taken  as  80  per  cent,  of  surface  velocity. 
b  Channel  scoured  out  during  late  high  water. 
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GRAND  JUNCTION  STATION,  ON  GUNNISON  RIVER. 

This  station  is  located  about  one  and  one-half  miles  from  the 
depot,  at  a  highway  bridge.  It  was  originally  established  by 
the  United  States  geological  survey  at  the  pump  house  of  the 
Denver  &  Kio  Grande  railroad,  one-half  mile  nearer  town,  but 
was  changed  to  present  location  by  Mr.  A.  P.  Davis,  of  the 
United  States  geological  survey,  on  July  3,  181)5. 

The  gage  consists  of  a  vertical  2"  x  6"  timber,  bolted  to  the 
bridge  abutment  on  right  hand  side  of  the  river,  and  is  divided 
into  0.10  of  a  foot. 

The  left  bank  is  iiigh,  and  Ihe  right  low  and  liable  to  over- 
flow at  high  water;  the  current  is  sluggish,  and  at  low  water 
mud  is  de})osited  against  the  gage. 

No  stream  measurements  were  made  at  this  station,  and  no 
observations  of  river  heights  reported  during  1896. 

Sufficient  discharge  measurements  have  not  been  made  to 
construct  a  rating  table. 
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LIST  OF   DISCHARGE  MEASUREMENTS 
MADE  ON  GUNNISON  RIVER.  AT  GRAND  JUNCTION.  COLO. 


No. 

Date 

Hydrographer 

a 

3 

a 

r 

Gage   height 
(feet) 

i 

Q 

I 

1894 
Oct.    17 

1895 
June  28 

July   17 

Oct.      I 

A.  P.  Davis.  U.  S. 
G.  Survey 

A.  P.  Davis,  U.  S. 
G.  Survey 

A.  P.  Davis,  U.  S. 
G.  Survey 

A.  P.  Davis,  U.  S. 
G   Survey  

22 

55 
55 
61 

1-25 

4.74 
3.60 
1-95 

.80 

2.94 
1.99 

•78 

748 

2 

3 
4 

1.405 

1,328 

996 

4.178 

2,642 

781 
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WHITE  RIVER  STATION,  ON  WHITE  RIVER. 

This  station  is  located  about  one-lialf  mile  northeast  of  White 
Kiver  City,  and  was  established  May  16,  1895. 

The  gage  consists  of  a  vertical  timber,  marked  to  0.10  of  a 
foot,  driven  into  the  ground  and  fastened  to  the  root  of  a  tree 
on  the  left  side  of  the  river.  The  banks  are  not  liable  to  over- 
flow. The  bed  of  the  stream  is  of  gravel,  the  water  deep,  and 
velocity  high. 

Discharge  measurements  can  be  made  from  a  cable  bridge 
carrying  an  irrigating  flume. 

Owing  to  our  limited  fund,  only  one  discharge  measurement 
was  made  in  1895,  and  no  attempt  lias  been  made  to  continue 
these  m(\asurements  dunng  1890. 
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LIST  OI^    DISCHARGE  MEASUREMENTS 


MADE   ON   WHITE  RIVER,  AT  WHITE   RIVER  CITY,    COLO. 


E 

3 
a 

it 

4;^ 

1 

>  Vis 

A 

No. 

Date 

Hydrographer 

:4 

0  <£. 

Is 

>i 

0 

< 

s 

Q 

1895 

I 

May     16 

H.  A.  Sumner 

Scott 

1310 

525 

5.8i 

a  3.047 

a  Surface  velocity  obtained  by  means  of  current  meter.      Mean  velocity  taken  as  equal 

to  90  per  ceut.  of  surface  velocity. 


550 


EIGHTH  BIENNIAL  REPORT 


"  O 

<  ai 

%t 

o  w 

<  t 

a!    . 

Q  t« 
(A 

w 

-  Q 
X  < 
O 


•^, 

" 

fO 

Tl-   U-) 

VC 

t^  « 

ON    0 

=, 

« 

« 

•"I- 

lO   VC 

J^ 

00 

> 

< 

Q 

u 

1 

O 

o 

{;• 

O   r^ 

i?  2 

o 

o 

o 

o 

o 

o 

o 

i?  2 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

V 

if. 

s 

s 

o 

s 

2 

o 

lO    lO    !N 

o 

o 

o 

o 

0 

0 

o 

o 

6 

6 

d 

o 

o 

o 

o 

o 

o 

o 

b 

6 

b 

b 

o 

o 

o 

b 

'p 

" 

■^ 

"" 

" 

' 

*" 

"" 

" 

"" 

"" 

■^ 

■^ 

■^ 

"" 

•^ 

«; 

tn 

TS 

§ 

•* 

■* 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

•< 

O 

H 

X 

W 

>> 

% 

% 

s 

o 

8 

8.  eg 

?.  R  s> 

s 

^ 

N 

Si? 

o 

w   t^ 

IC 

s 

_ 

^ 

_ 

« 

o 

o 

o 

o 

o 

o 

„ 

„ 

_ 

o 

o 

o 

•— » 

c 

3 

ON 

<g 

% 

8.  S 

?:  ^  "^   'S   i^    r:^ 

^ 

^ 

l;? 

>S"  ^  v2 

o 

„ 

„ 

„ 

^ 

„ 

„ 

„ 

„ 

(S, 

(^ 

«<• 

N 

N 

cs 

(S 

N 

<N 

N 

>— 1 

>> 

■ 

o 

s 

& 

to  <o 

w 

> 

< 

Q 

J 

N 

ro 

^ 

lO 

vO 

r> 

00 

a 

o 

J 

^ 

ro 

rj- 

« 

r-i. 

« 

STATE  EN(iINEEH  OF  COLORADO. 


551 


f*)        •*        lO 


13     !;•    'S     8* 


o       o 
d      d 


8     8     8 

d      d      d 


^    5 


PI  N 


552 


EIGHTH  BIENNIAL  REPORT 


ooooiooiooiooooo_ooiooir) 
•<«-ONt^t^      "-)•*■*?<      o      <-<      o      ONoooooovovo      in 

ci      «'      -i      «      -       -'      -      -      -'      -      -■      o      o      o      d      o      oi      o 

Q 


lO        lO        »0        lO 


lO      vo         t^ 


STATE  ENGINEER  OF  COLORADO. 


553 


S     S     8 

o       d      d 


% 

8 

o 

o 

m 

U-) 

vS 

<J-1 

ti? 

eg 

IS 

^ 

?, 

o 

o 

o 

o 

o 

:: 

o 

:: 

r 

o 

o 

o 

o 

lO        lO        lO        lO 


INDEX. 


INDEX 


PAGE 

Acknowledgments 13,  15,  397,  405,  426 

Adair,  Frank,  rod  readings  by 54^ 

Alamosa,  hydrographic  work  at 494 

Animas  River,  measurements  of.. 510 

Antonito,  state  artesian  well  at 67 

Appeal  from  Decision  of  A.  ly.  Eniigh,  superintendent  division  No.  i 47 

Appointments  of  Irrigation  Ofl&cials,  recommendations  relative  to 19-20 

Arboles,  hydrographic  work  at 498,  504 

Archuleta  County,  state  road  in 57 

Archuleta  and  Taylor,  contractors,  work  of 57 

Arickaree  Creek,  discharge  of,  near  state  line 26 

Arkansas  River,  measurements  of 464,  4^8,  474,  480,  484 

Arkansas  River,  state  bridge  across,  near  Carlton 55 

Arkansas  River,  grade  of 28 

Arkansas  Valley,  underground  waters  of 28 

Arkins,  hydrographic  work  near 430 

Artesian  Water,  remarks  relative  to... 30 

Artesian  Water  in  "Arkansas  Valley,"  area  of 32 

Artesian  Well,  state,  at  Antonito 67 

Artesian  Well,  state,  at  Cortez 68 

Artesian  Well,  state,  at  Holyoke 65 

Artesian  Well,  Lennox,  at  Fairmont 32 

Artesian  Wtll.  Burlington  and  Missouri  River  Railroad  Co.,  at  Holyoke 22.  23 

Artesian  Well.  Atchison,  Topeka  and  Santa  Fe  Railroad  Co.,  at  La  Junta 31.  32 

Artesian  Well,  Lamar  flouring  mill,  at  Lamar 31,  32 

Artesian  Well,  at  Manzanola 32 

Artesian  Well,  at  Ordway 32 

Artesian  Wells,  at  Rocky  Ford 31.  3* 

Assistants'  Funtl,  expenditure  of  duiing  1895  1896 12 

Assistants"  Fund,  recommt-ndation  relative  to  increase  of. 15 


558  INDEX. 

PAGE 

Babb,  Cyrus  C,  gagings  by 461,  469.  475.  536,  537 

Bachelder,  W.  N.,  rod  readings  by 428 

Barber,  C.  E.,  rod  readings  by 450,  452 

Baker,  F.  E.,  contractor,  work  of 56 

Bear  Creek,  discharge  of,  (Colorado  Springy  water  supply) 409 

Bear  Creek,  measurements  of,  at  Morrison _ 454 

Beaver  Creek,  (middle)  discharge  of 409 

Beaver  Creek,  (west)  east  fork,  discharge  of 409,  410 

Bellvue  and  Steamboat  Springs  vState  Road 63 

Benkelman,  Neb  ,  discharge  of  Republican  river  at 25.  26 

Biennial  Reports,  recommendations  relative  to 17 

Big  Thompson  Creek,  measurements  of 410,  430 

Blue  River,  state  bridge  across  near  Breckenridge 51 

Boemer  Creek,  discharge  of 409 
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Decrees  to  Ditches  and  Reservoirs,  recommendations  relative  to  record  of 16 

Del  Norte,  hydrographic  work  at 488 

Denniston,  H.  G.,  assistant  engineer,  work  of 61,    62 

Denver,  hydrographic  work  at... _ 420 

Denver  and  Rio  Grande  Railroad  Co.,  rod  reading^s  by 482,  486 

Deputy  State  Engineer,  work  of 13,  421 

Deputy  State  Gager,  work  of 13,  407 

Desert  Lands  "Carey  Act,"  selection  and  reclamation  of 34 

Desert  Lands,  rules  and  regulations  relative  to  permits 34 

De.sert  Lauds,  rules  and  regulations  relative  to  surveys 38 


56o  INDEX. 

PAGE 

Dietrick  and  Mitchell,  assistant  engineers,  work  of 45,    57 

Discharge  Measurements,  tables  of... 412 

Ditches  Rated,  list  of 407 

Ditches,  recommendations  relative  to  rating  of 16 

Ditch  and  Reservoir  Decrees,  tables  of 295 

Ditch  and  Reservoir  Decrees,  recommendations  relative  to  record  of 16 

Ditch  and  Reservoir  Filings,  1895-1896,  tables  of 129 

Ditch  and  Reservoir  Filings,  1S95-1896,  summary  of. 14 

Ditch  and  Reservoir  Filings,  recommendations  relative  to,  fee  charged  for 20 

Dolores,  hydrographic  work  at 516 
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Gaging  of  Streams,  miscellaneous,  list  of 4^9 

Gilbert,  Grove  Karl,  cited '. 28 

Gill,  R.  N.,  rod  readings  by ..>.- 530 

Gilpin  County  State  Road,  up  Clear  Creek 61 
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